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Technology that enables writing in a PDP to be conducted 
effectively, even when a time period of the writing is 
shortened. In a PDP driven by a method in which a write 
discharge is Selectively generated in a plurality of cells by 
applying a Scan pulse Sequentially to a plurality of first 
electrodes and a data pulse Selectively to a plurality of third 
electrodes in a write period, the technology provides for a 
write auxiliary discharge to be generated at least in a cell 
Selected for writing or in a vicinity of the Selected cell when 
the Scan pulse is applied in the write period, the write 
auxiliary discharge being Smaller in magnitude than the 
write discharge. The write auxiliary discharge results in the 
generation of priming particles in or in a vicinity of the 
Selected cell, and these priming particles facilitate the gen 
eration of a write discharge in the Selected cell. Conse 
quently, the occurrence of defective writing is reduced and 
effective writing can be conducted, even when a width of the 
Scan pulse is shortened. 
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PLASMA DISPLAY DRIVING METHOD AND 
DEVICE 

TECHNICAL FIELD 

0001. The present invention relates to a flat-panel plasma 
display panel and a drive method that are used in display 
devices of information terminals, personal computers and 
the like, as well as in image display devices of televisions 
and the like. 

BACKGROUND ART 

0002 Plasma display panels (PDPs) can be broadly 
divided into direct current (DC) and alternating current (AC) 
types. However, AC PDPs are currently the major focus of 
attention due to their Suitability for large-screen application. 
0.003 Conventional AC-type surface discharge PDPs that 
conduct RGB color image display, as well as related drive 
methods are disclosed, for example, in Japanese publication 
of unexamined applications No. 6-186927 and No. 
5-307935. The disclosed technology is basically as follows. 
0004. A conventional PDP is structured from a front 
cover plate and a back plate that are disposed parallel to each 
other and with a gap therebetween. On the front cover plate, 
display electrodes (i.e. Scan electrodes and Sustain elec 
trodes) are arranged in a stripe pattern, and a dielectric layer 
is provided So as to cover these electrodes. On the back 
panel, data electrodes and barrier ribs are arranged in a Stripe 
pattern that is orthogonal to the display electrodes, and 
between the barrier ribs are arranged ultraViolet light exci 
tation phosphor layerS corresponding to the colors red, green 
and blue. Between the two plates, cells are formed where the 
electrodes extend acroSS each other orthogonally, and a 
discharge Space within each cell is filled with a discharge 
gaS. 

0005 According to a conventional drive method, firstly, 
in an initialization period, an initialization discharge is 
generated in all of the cells within the panel by applying an 
initialization pulse to the Scan electrodes. The initialization 
discharge Serves to equilibrize the Space charge throughout 
the panel, and to accumulate wall charge (i.e. effective when 
a write discharge is Subsequently generated) in a vicinity of 
the data electrodes. 

0006 Next, in a write period, a write discharge is gen 
erated in cells to be turned on (hereafter, “on-cells”) by 
applying a positive data pulse Selectively to the Scan elec 
trodes at the same time that a negative Scan pulse is applied 
Sequentially to the Scan electrodes. Here, the write discharge 
generally induces a write Sustain discharge to generate 
between the Scan electrode and the Sustain electrode in the 
on-cells, thus completing the writing. 
0007 Next, in a sustain period, a high voltage sustain 
pulse is applied alternately to the Scan electrode and the 
Sustain electrode in the on-cells. In this way a discharge is 
Selectively repeated in the written cells, and image display 
is achieved as a result of the luminescence that arises from 
this Sustain discharge. Then, in an erase period, the wall 
charge Stored on the dielectric as a result of the Sustain 
discharge is erased by erase pulses applied to the Sustain 
electrodes. 

0008. With respect to PDP design, the present task is to 
improve the luminescence brightness in a PDP having the 
above Structure. 
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0009. However, in order to improve luminescence bright 
neSS, it is desirable to lengthen the Sustain period as much as 
possible by Shortening the initialization, write and erase 
periods, Since the Sustain period is the only period that 
actually contributes to luminescence in the cells. 
0010. To shorten the write period, a pulse width of the 
Scan pulse applied to the Scan electrodes and the data pulse 
applied to the data electrodes is preferably shortened as 
much as possible. Currently, there is an increasing demand 
for display devices capable of high definition image display, 
and attempts are being made to keep the aforementioned 
pulse widths to around 1.0 usecs or leSS in order to conduct 
effective writing without having to extend the length of the 
write period. 

0011. However, a certain amount of dispersion occurs 
from the time that application of the Scan and data pulses is 
commenced until the time that a discharge is generated, and 
thus shortening the pulse widths of the Scan and data pulses 
increases the possibility that defective writing will occur. 

0012 Since the occurrence of defective writing results in 
the on-cells not being turned on, the quality of the displayed 
image is consequently reduced. 

DISCLOSURE OF THE INVENTION 

0013 An object of the present invention is to provide 
technology that allows for writing to be conducted effec 
tively in a PDP, even when a time period of the writing is 
shortened. 

0014) A drive method provided to achieve this object 
drives a PDP by applying a Scan pulse Sequentially to first 
electrodes and a data pulse Selectively to third electrodes in 
a write period, in order to Selectively generate a write 
discharge in a plurality of cell, and illuminating a written cell 
in a Sustain period that Succeeds the write period. Here, 
when the Scan pulse is applied to the first electrodes in the 
write period, a write auxiliary discharge of Smaller magni 
tude than the write discharge is generated at least in a cell 
Selected for writing or in a vicinity of the Selected cell. 

0015 According to this structure, priming particles 
resulting from the write auxiliary discharge are generated at 
least in cells Selected for writing or in a vicinity of the 
Selected cells, and thus a State within these cells becomes 
conducive to the generation of a write discharge. Conse 
quently, it is possible to achieve a significant reduction in the 
time required to generate a discharge after application of the 
Scan and data pulses has been commenced. The chance of 
defective writing occurring is thus reduced and writing can 
be conducted effectively, even if the pulse width of the scan 
and data pulses is shortened. 

0016 Furthermore, since the discharge magnitude of the 
write auxiliary discharge is less than that of the write 
discharge, the write auxiliary discharge does not expand to 
become a write discharge. Moreover, Since the luminescence 
levels resulting from the write auxiliary discharge are low, 
the write auxiliary discharge has almost no detrimental effect 
On COntraSt. 

0017. The methods given below in (1) to (4) may be used 
to generate the write auxiliary discharge in the write period 
as described above. 
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0018 (1) In the write period, an auxiliary pulse may be 
applied to third electrodes in cells other than the Selected 
cells (i.e. the off-cells), at the same time that the Scan pulse 
is applied to the first electrodes, the auxiliary pulse having 
the same polarity as the data pulse. 

0.019 According to this structure, a write discharge is 
generated in on-cells corresponding to the first electrode to 
which the Scan pulse is being applied, and a write auxiliary 
discharge is generated in the off-cells. Priming particles 
generated from the write discharge or the write auxiliary 
discharge flow into cells corresponding to the first electrode 
to which the Scan pulse is next applied (i.e. the first electrode 
next in the Sequence of first electrodes), and thus a State 
within these cells becomes conducive to the generation of a 
discharge. 

0020 (2) In the write period, the voltage between a first 
electrode to which the Scan pulse is being applied and a third 
electrode to which the data pulse is not being applied may 
be adjusted Such that the Voltage exceeds a discharge Spark 
ing Voltage between the first electrode and the third elec 
trode. 

0021. As with (1) above, according to this structure a 
write discharge is generated in on-cells corresponding to the 
first electrode to which the Scan pulse is being applied, and 
a write auxiliary discharge is generated in the off-cells. The 
priming particles generated as a result of the write discharge 
or the write auxiliary discharge flow into the cells corre 
sponding to the first electrode to which the Scan pulse is next 
applied, and thus a state within these cells becomes condu 
cive to the generation of a discharge. 

0022 (3) An auxiliary discharge electrode may be pro 
Vided adjacent to each first electrode in the plasma display 
panel, and in the write period a write auxiliary discharge 
may be generated between a first electrode to which the Scan 
pulse is being applied and an auxiliary discharge electrode 
positioned adjacent to the first electrode. 

0023. According to this structure, in cells corresponding 
to the first electrode to which the Scan pulse is being applied, 
priming particles are generated from the write auxiliary 
discharge occurring between the first electrode and the 
auxiliary discharge electrode positioned adjacent thereto, 
and thus a State within these cells becomes conducive to the 
generation of a discharge. 

0024 (4) In the plasma display panel, a first auxiliary 
discharge electrode may be provided adjacent to each first 
electrode, and a Second auxiliary discharge electrode may be 
provided adjacent to each first auxiliary discharge electrode, 
and in the write period the write auxiliary discharge may be 
generated between the first auxiliary discharge electrodes 
and the Second auxiliary discharge electrodes. 

0.025 According to this structure, a write auxiliary dis 
charge can be generated in cells corresponding to a first 
electrode to which the Scan pulse is being applied, and/or a 
write auxiliary discharge can be generated in cells corre 
sponding to the first electrode to which the Scan pulse is next 
applied. In either case, priming particles are generated from 
the write auxiliary discharge that occurs between the first 
and Second auxiliary discharge electrodes, and thus a State 
within these cells becomes conducive to the generation of a 
discharge. 
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0026 In (1) and (2) above, the generation of the write 
auxiliary discharge may cause a Surplus or a deficiency in 
the amount of wall charge that accumulates on the dielectric 
layer over the scan electrodes. However, in (3) and (4) 
above, because auxiliary discharge electrodes for use in 
generating the write auxiliary discharge are provided in 
addition to the Scan and data electrodes, any detrimental 
effect the write auxiliary discharge may have on the forma 
tion of wall charge by the write discharge is reduced. 
Particularly in (4), because the write auxiliary discharge is 
generated between the first and Second auxiliary discharge 
electrodes, the write auxiliary discharge has very little effect 
on the formation of wall charge by the write discharge. 
0027. The luminescence level of the write auxiliary dis 
charge is preferably in a range of /10 to /100 of the discharge 
generated during the write period in cells to be written. 
0028. Although described in detail in embodiments 1-1 to 
1-5, according to a drive method and a drive circuit relating 
to (1) above, an auxiliary pulse is preferably applied in the 
write period to third electrodes in cells other than selected 
cells, at the same time that the Scan pulse is applied to the 
first electrodes, the auxiliary pulse having the Same polarity 
as the data pulse. 
0029. The auxiliary pulse may be set such that a pulse 
width is shorter than that of the data pulse, or Such that an 
absolute value of the average Voltage is lower than that of 
the data pulse. Moreover, a wave height of the auxiliary 
pulse may be set to be lower than that of the data pulse, or 
a shape of a waveform of the auxiliary pulse may be set to 
be one of a triangular wave and a pulse train. 
0030. When the auxiliary pulse is applied, a cell in a 
vicinity of the Selected cell may be detected, and the 
auxiliary pulse may be applied Selectively in the detected 
cell. 

0031 When the PDP is driven using a time-division gray 
Scale display method according to which a single field has a 
plurality of Subfields, an auxiliary write discharge may be 
generated in the write period of a Subfield having a specific 
brightness weight, or it may be judged for each field whether 
the number of cells for illuminating within a period of the 
field Satisfies a predetermined reference value, and the write 
auxiliary discharge may be Selectively generated in fields 
judged to Satisfy the predetermined reference value. 
0032. Although described in detail in embodiments 2-1 to 
2-3, according to a drive method and a drive circuit relating 
to (2) above, a write auxiliary discharge can be generated by 
adjusting a Voltage between a first electrode to which the 
Scan pulse is being applied and a third electrode to which the 
data pulse is not being applied to exceed the discharge 
Sparking Voltage between the first electrode and the third 
electrode. 

0033 Here, in the write period, a first base pulse having 
the same polarity as the data pulse may be applied to all of 
the third electrodes, and the data pulse may then be applied 
over the first base pulse, or a Second base pulse having the 
Same polarity as the Scan pulse may be applied to all of the 
first electrodes, and the Scan pulse may then be applied over 
the Second base pulse. Alternatively, in the write period, a 
wave height of the Scan pulse applied to the first electrodes 
may be Such that a Voltage between a first electrode to which 
the Scan pulse is being applied and a third electrode to which 
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the data pulse is not being applied exceeds a discharge 
Sparking Voltage between the first electrode and the third 
electrode. 

0034) A voltage of the second electrodes in the write 
period is preferably maintained in a range that (i) allows for 
a write Sustain discharge to be induced by the write dis 
charge and generated between the first and Second electrodes 
in cells in which the write discharge is generated, and (ii) 
prevents a write Sustain discharge from being generated 
between first and second electrodes in cells in which the 
write auxiliary discharge is generated. 
0.035 Although described in detail in embodiments 3-1 to 
3-6, according to a drive method and a drive circuit relating 
to (3) above, when the Scan pulse is being applied to a first 
electrode in the write period, a Voltage applied to an auxil 
iary discharge electrode positioned adjacent to the first 
electrode is adjusted Such that a Voltage between the first 
electrode and the auxiliary discharge electrode exceeds a 
discharge Sparking Voltage. 

0.036 The drive circuit may be structured by a sustain 
pulse generation circuit for generating a Sustain pulse to be 
applied to the first electrodes in the Sustain period; an 
initialization pulse generation circuit that operates using an 
output voltage of the Sustain pulse generation circuit as a 
reference potential, and applies an initialization pulse to the 
first electrodes in an initialization period that precedes the 
write period; a Scan pulse generation circuit that operates 
using an output Voltage of the initialization pulse generation 
circuit as a reference potential, and applies a Scan pulse 
Sequentially to the first electrodes, and a discharge inducing 
pulse generation circuit that operates using an output Voltage 
of one of the initialization pulse generation circuit and the 
Sustain pulse generation circuit as a reference potential, and 
applies a discharge inducing pulse to the auxiliary discharge 
electrodes So as to generate an auxiliary discharge between 
the first electrodes and the auxiliary discharge electrodes. 
0037 Alternatively, the drive circuit may be structured 
by a Sustain pulse generation circuit for generating a Sustain 
pulse to be applied to the first electrodes in the Sustain 
period; an initialization pulse generation circuit that operates 
using an output voltage of the Sustain pulse generation 
circuit as a reference potential, and applies an initialization 
pulse to the first electrodes in the initialization period 
preceding the write period; a Scan pulse generation circuit 
that operates using an output Voltage of the initialization 
pulse generation circuit as a reference potential, and applies 
a Scan pulse Sequentially to the first electrodes, a Second 
initialization pulse generation circuit that operates using the 
output voltage of the Sustain pulse generation circuit as a 
reference potential, and applies to the auxiliary discharge 
electrodes a Second initialization pulse that has a lower 
Voltage than the initialization pulse applied to the first 
electrodes, and a discharge inducing pulse generation circuit 
that operates using an output Voltage of the Second initial 
ization pulse generation circuit as a reference potential, and 
applies a discharge inducing pulse to the auxiliary discharge 
electrodes So as to generate an auxiliary discharge between 
the first electrodes and the auxiliary discharge electrodes. 
0.038 Alternatively, the drive circuit may be structured 
from a Sustain pulse generation circuit for generating a 
Sustain pulse to be applied to the first electrodes in the 
Sustain period; an initialization pulse generation circuit that 
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operates using an output voltage of the Sustain pulse gen 
eration circuit as a reference potential, and applies an 
initialization pulse to the first electrodes in the initialization 
period preceding the write period; a Scan pulse generation 
circuit that operates using an output voltage of the initial 
ization pulse generation circuit as a reference potential, and 
applies a Scan pulse Sequentially to the first electrodes, a 
discharge inducing pulse generation circuit that operates 
using an output voltage of the Sustain pulse generation 
circuit as a reference potential, and applies a discharge 
inducing pulse to the auxiliary discharge electrodes So as to 
generate an auxiliary discharge between the first electrodes 
and the auxiliary discharge electrodes, and a Second initial 
ization pulse generation circuit that operates using the output 
Voltage of the discharge inducing pulse generation circuit as 
a reference potential, and applies to the auxiliary discharge 
electrodes a Second initialization pulse that has a lower 
Voltage than the initialization pulse applied to the first 
electrodes. 

0039. In the Sustain period, Sustain pulses having the 
Same waveform may be applied to the first electrodes and the 
auxiliary discharge electrodes, or in the initialization period 
preceding the write period, initialization pulses having the 
Same waveform may be applied to the first electrodes and the 
auxiliary discharge electrodes. 
0040. In the initialization period preceding the write 
period, a potential of the auxiliary discharge electrodes may 
be adjusted to be lower than a potential of the first elec 
trodes. In this case, a positive initialization pulse may be 
applied to the first electrodes in the initialization period and 
the auxiliary discharge electrodes may be maintained at a 
ground potential, or alternatively a positive initialization 
pulse may be applied to the first electrodes in the initializa 
tion period and a negative pulse may be applied to the 
auxiliary discharge electrodes. 
0041. In the Sustain period, the auxiliary discharge elec 
trodes may be maintained in a high impedance State, or a 
potential of the auxiliary discharge electrodes may be main 
tained in a range within which a potential of the first 
electrodes and Second electrodes fluctuates. 

0042. In order to achieve this, the discharge inducing 
pulse generation circuit or the Second initialization pulse 
generation circuit may be set Such that the auxiliary dis 
charge electrodes are maintained in a high impedance State, 
or Such that a potential of the auxiliary discharge electrodes 
is maintained in a range within which a potential of the first 
electrodes and Second electrodes fluctuates. 

0043. In the write period, the write auxiliary discharge 
may be generated at the same time or prior to application of 
the data pulse to the third electrodes being commenced. 
Here, application of the data pulse to the third electrodes 
may be commenced approximately 500 ns or less after 
application of the Scan pulse to the first electrodes is 
commenced. 

0044) With respect to the panel structure, a width of a gap 
between a first electrode and an auxiliary discharge elec 
trode positioned adjacent thereto may be set Such that when 
a Voltage equivalent to half or more of an amplitude of the 
Scan pulse is applied between the first electrode and the 
auxiliary discharge electrode, a discharge is generated 
between the first electrode and the auxiliary discharge elec 
trode. 
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0.045. Furthermore, the width of this gap may be such that 
when a Voltage equivalent to an amplitude of the Scan pulse 
is applied between the first electrode and the auxiliary 
discharge electrode, the Voltage exceeds a discharge Spark 
ing Voltage between the first electrode and the auxiliary 
discharge electrode. 
0046. Furthermore, the width of this gap is preferably in 
a range of 10 um to 50 um inclusive. 
0047. Furthermore, the width of this gap may be less than 
a width of a gap between the first electrode and a Second 
electrode positioned adjacent thereto. A width of a gap in an 
electrode extension area between a first electrode and an 
auxiliary discharge electrode positioned adjacent thereto 
may be set So that a discharge is not generated in the 
electrode extension area when a Voltage equivalent to an 
amplitude of the Scan pulse is applied between the first 
electrode and the auxiliary discharge electrode. Here, the 
width of this gap is preferably in a range of 10 um to 300 um 
inclusive. 

0.048. In a vicinity of the auxiliary discharge electrodes, 
a shading film is preferably formed that prevents light 
generating from the auxiliary discharge from reaching a 
panel Surface. 
0049. In each cell, at least one of the first electrode and 
the auxiliary discharge electrode may have a projection that 
extends toward the other electrode. 

0050 Although described in detail in embodiments 4-1 to 
4-6, according to a drive method and a drive circuit relating 
to (4) above, when the Scan pulse is being applied to a first 
electrode in the write period, a Volt-age between a first 
auxiliary discharge electrode positioned adjacent to the first 
electrode and a Second auxiliary discharge electrode posi 
tioned adjacent to the first auxiliary discharge electrode is 
adjusted to exceed a discharge Sparking Voltage between the 
first and Second auxiliary discharge electrodes. 
0051. The drive circuit may be structured by a sustain 
pulse generation circuit for generating a Sustain pulse to be 
applied to the first electrodes in the Sustain period; an 
initialization pulse generation circuit that operates using an 
output voltage of the Sustain pulse generation circuit as a 
reference potential, and applies an initialization pulse to the 
first electrodes and the first auxiliary discharge electrodes in 
the initialization period preceding the write period; a Scan 
pulse generation circuit that operates using an output Voltage 
of the initialization pulse generation circuit as a reference 
potential, and applies a Scan pulse Sequentially to the first 
electrodes, and a discharge inducing pulse generation circuit 
that operates using the output Voltage of one of the initial 
ization pulse generation circuit and the Sustain pulse gen 
eration circuit as a reference potential, and applies a dis 
charge inducing pulse to the Second auxiliary discharge 
electrodes So as to generate an auxiliary discharge between 
the first and Second auxiliary discharge electrodes. 
0.052 Alternatively, the drive circuit may be structured 
by a Sustain pulse generation circuit for generating a Sustain 
pulse to be applied to the first electrodes in the Sustain 
period; an initialization pulse generation circuit that operates 
using an output voltage of the Sustain pulse generation 
circuit as a reference potential, and applies an initialization 
pulse to the first electrodes and the first auxiliary discharge 
electrodes in the initialization period preceding the write 
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period; a Scan pulse generation circuit that operates using an 
output voltage of the initialization pulse generation circuit as 
a reference potential, and applies a Scan pulse Sequentially 
to the first electrodes, a Second initialization pulse genera 
tion circuit that operates using the output voltage of the 
Sustain pulse generation circuit as a reference potential, and 
applies to the Second auxiliary discharge electrodes a Second 
initialization pulse that has a lower Voltage than the initial 
ization pulse applied to the first electrodes, and a discharge 
inducing pulse generation circuit that operates using an 
output voltage of the Second initialization pulse generation 
circuit as a reference potential, and applies a discharge 
inducing pulse to the Second auxiliary discharge electrodes 
So as to generate an auxiliary discharge between the first and 
Second auxiliary discharge electrodes. 
0053 Alternatively, the drive circuit may be structured 
by a Sustain pulse generation circuit for generating a Sustain 
pulse to be applied to the first electrodes in the Sustain 
period; an initialization pulse generation circuit that operates 
using an output voltage of the Sustain pulse generation 
circuit as a reference potential, and applies an initialization 
pulse to the first electrodes and the first auxiliary discharge 
electrodes in the initialization period preceding the write 
period; a Scan pulse generation circuit that operates using an 
output voltage of the initialization pulse generation circuit as 
a reference potential, and applies a Scan pulse Sequentially 
to the first electrodes, a discharge inducing pulse generation 
circuit that operates using an output Voltage of the Sustain 
pulse generation circuit as a reference potential, and applies 
a discharge inducing pulse to the Second auxiliary discharge 
electrodes So as to generate an auxiliary discharge between 
the first auxiliary discharge electrodes and the Second aux 
iliary discharge electrodes, and a Second initialization pulse 
generation circuit that operates using the output Voltage of 
the discharge inducing pulse generation circuit as a refer 
ence potential, and applies to the Second auxiliary discharge 
electrodes a Second initialization pulse that has a lower 
Voltage than the initialization pulse applied to the first 
electrodes. 

0054 Each first electrode may be connected to a first 
auxiliary discharge electrode positioned adjacent thereto, 
and Sustain pulses having the same waveform may be 
applied to the first electrodes, the first auxiliary discharge 
electrodes and the Second auxiliary discharge electrodes. 
0055. In the Sustain period, Sustain pulses having the 
Same waveform may be applied to the first electrodes, the 
first auxiliary discharge electrode, and the Second auxiliary 
discharge electrode. 

0056. In the initialization period preceding the write 
period, a potential of the Second auxiliary discharge elec 
trodes may be adjusted to be lower than a potential of the 
first auxiliary discharge electrodes. 

0057 To achieve this, in the initialization period, a posi 
tive initialization pulse may be applied to the first auxiliary 
discharge electrodes, and the Second auxiliary discharge 
electrodes maybe maintained at a ground potential, or alter 
natively a positive initialization pulse may be applied to the 
first auxiliary discharge electrodes, and a negative pulse may 
be applied to the Second auxiliary discharge electrodes. 
0058. In the sustain period, the second auxiliary dis 
charge electrodes may be maintained in a high impedance 
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State, or a potential of the Second auxiliary discharge elec 
trodes may be maintained in a range within which a potential 
of the first electrodes and Second electrodes fluctuates. 

0059) To achieve this, the discharge inducing pulse gen 
eration circuit or the Second initialization pulse generation 
circuit may be set Such that the Second auxiliary discharge 
electrodes are maintained in a high impedance State, or Such 
that the potential of the Second auxiliary discharge elec 
trodes is maintained in a range within which a potential of 
the first electrodes and Second electrodes fluctuates. 

0060. In the write period, the write auxiliary discharge 
may be generated at the same time or prior to application of 
the data pulse to the third electrodes being commenced, or 
alternatively, application of the data pulse to the third 
electrodes may be commenced approximately 500 ns or leSS 
after application of the Scan pulse to the first electrodes is 
commenced. 

0061 Here, in the write period, the write auxiliary dis 
charge may be generated between (i) a first auxiliary dis 
charge electrode positioned adjacent to a first electrode to 
which the Scan pulse will next be applied and (ii) a second 
auxiliary discharge electrode positioned adjacent to the first 
auxiliary discharge electrode. 
0.062. In this case, each first electrode may be connected 
to a first auxiliary discharge electrode positioned adjacent to 
a first electrode to which the Scan pulse is next applied, and 
in the write period, the same Voltage waveform may be 
applied to (i) the first electrode to which the Scan pulse is 
being applied and (ii) the first auxiliary discharge electrode 
positioned adjacent to the first electrode to which the Scan 
pulse is next applied. 
0.063 With respect to the panel structure, a width of a gap 
between a first auxiliary discharge electrode and a Second 
auxiliary discharge electrode positioned adjacent thereto is 
Set Such that when a Voltage equivalent to half or more of an 
amplitude of the Scan pulse is applied between the first 
auxiliary discharge electrode and the Second auxiliary dis 
charge electrode, a discharge is generated between the first 
electrode and the auxiliary discharge electrode. Here, the 
preferable width of the gap is in a range of 10 um to 50 um 
inclusive. 

0064. Furthermore, a width of a gap in an electrode 
extension area between a first auxiliary discharge electrode 
and a Second auxiliary discharge electrode positioned adja 
cent thereto may be set So that a discharge is not generated 
in the electrode extension area when a Voltage equivalent to 
an amplitude of the Scan pulse is applied between the first 
auxiliary discharge electrode and the Second auxiliary dis 
charge electrode. Here, the width of this gap is preferably in 
a range of 10 um to 300 um inclusive. 
0065. In a vicinity of the auxiliary discharge electrodes, 
a shading film is preferably formed that prevents light 
generating from the auxiliary discharge from reaching a 
panel Surface. 
0.066. In each cell, at least one of the first auxiliary 
discharge electrode and the Second auxiliary discharge elec 
trode may have a projection that extends toward the other 
electrode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0067 FIG. 1 shows a structure of a PDP display device 
according to an embodiment 1-1; 
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0068 FIG. 2 shows the division of a single field to 
express 256 gray Scales using a field time-division gray Scale 
display method; 
0069 FIG.3 shows drive waveforms of the PDP accord 
ing to embodiment 1-1; 
0070 FIG. 4 shows a positioning of scan electrodes and 
data electrodes in the PDP according to embodiment 1-1; 
0071 FIG. 5 shows exemplary drive waveforms applied 
to the Scan electrodes and data electrodes in FIG. 4; 
0072 FIG. 6 shows a structure of a data pulse generation 
circuit 80 in FIG. 1; 
0073 FIGS. 7A-7C show in detail exemplary auxiliary 
pulse waveforms according to an embodiment 1-2, 
0074 FIG.8 shows drive waveforms of a PDP according 
to an embodiment 1-3; 

0075 FIG. 9 shows drive waveforms of a PDP according 
to an embodiment 1-5; 

0.076 FIGS. 10A-10B show drive waveforms of a PDP 
according to an embodiment 2-1, 
0.077 FIG. 11 shows a relationship of potential differ 
ences generated between electrodes in a write period accord 
ing to a drive method of embodiment 2-1; 
0078 FIG. 12 shows drive waveforms of a PDP accord 
ing to an embodiment 2-2, 
007.9 FIG. 13 shows drive waveforms of a PDP accord 
ing to an embodiment 2-3, 
0080 FIG. 14 shows a structure of a PDP display device 
according to an embodiment 3-1; 
0081 FIG. 15 is a structural cross-sectional diagram 
along an A-A axis of the PDP shown in FIG. 14; 
0082 FIG. 16 shows drive waveforms of the PDP 
according to embodiment 3-1; 
0.083 FIGS. 17A-17C show the generation of discharges 
and the like within a panel in the write period according to 
embodiment 3-1; 
0084 FIGS. 18A-18 B show the configuration of elec 
trodes in an electrode extension area according to embodi 
ment 3-1; 

0085 FIG. 19 shows a structure of a PDP display device 
according to an embodiment 3-2, 
0.086 FIG. 20 shows drive waveforms of the PDP 
according to embodiment 3-2, 
0087 FIG. 21 shows drive waveforms of a PDP accord 
ing to an embodiment 3-3, 
0088 FIG. 22 shows drive waveforms of the PDP 
according to embodiment 3-3, 
0089 FIG. 23 shows a structure of a PDP display device 
according to an embodiment 3-4, 
0090 FIG. 24 shows drive waveforms of the PDP 
according to embodiment 3-4, 
0091 FIGS. 25A-25E show the generation of discharges 
and the like within a panel according to embodiment 3-4, 
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0092 FIG. 26 shows a variation of the drive waveforms 
of the PDP according to embodiment 3-4; 
0093 FIG. 27 shows drive waveforms of a PDP accord 
ing to an embodiment 3-5; 
0094 FIGS. 28A-28H show an electrode structure of a 
PDP according to an embodiment 3-6, 
0.095 FIG. 29 shows a structure of a PDP display device 
according to an embodiment 4-1; 
0.096 FIG. 30 is a structural cross-sectional diagram 
along a B-B axis of the PDP shown in FIG. 29; 
0097 FIG. 31 shows drive waveforms of the PDP 
according to embodiment 4-1, 
0.098 FIGS. 32A-32C show the generation of discharges 
and the like within a panel in a write period according to 
embodiment 4-1; 
0099 FIG. 33 is a structural cross-sectional diagram of 
the PDP according to a variation of embodiment 4-1; 
0100 FIG. 34 show the configuration of electrodes in an 
electrode extension area according to embodiment 4-1; 
0101 FIG. 35 shows a structure of a PDP display device 
according to an embodiment 4-2, 
0102 FIG. 36 shows drive waveforms of the PDP 
according to embodiment 4-2, 
0103 FIG. 37 shows drive waveforms of a PDP accord 
ing to an embodiment 4-3, 
0104 FIG. 38 shows drive waveforms of the PDP 
according to embodiment 4-3, 
0105 FIG. 39 shows a structure of a PDP display device 
according to an embodiment 4-4, 
0106 FIG. 40 shows drive waveforms of the PDP 
according to embodiment 4-4, 
0107 FIGS. 41A-41E show the generation of discharges 
and the like within a panel according to embodiment 4-4, 
0108 FIG. 42 shows a structure of a PDP display device 
according to an embodiment 4-5, and 
0109 FIGS. 43A-43H show an electrode structure of a 
PDP according to an embodiment 4-6. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0110 Embodiment 1-1 
0111 Structure of PDP Display Device 
0112 FIG. 1 shows a structure of a PDP display device 
according to embodiment 1-1. 
0113. The structure of the PDP display device is 
described below, and is Substantially the same as a conven 
tional Surface discharge PDP. 
0114. As with a conventional PDP, a PDP 1 in the PDP 
display device includes a plurality of Scan electrodes 11 
extending in a horizontal direction, a plurality of Sustain 
electrodes 12 extending parallel to the Scan electrodes, and 
a plurality of data electrodes 21 extending orthogonally to 
the Scan electrodes. 
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0115) Although not depicted in FIG. 1, PDP 1 is struc 
tured by a front glass SubStrate and a back glass Substrate 
that are arranged with a gap therebetween, and the gap is 
filled with a discharge gas So as to form a discharge Space. 
Scan electrodes 11 and Sustain electrodes 12 are provided on 
the facing Surface of the front glass Substrate, and data 
electrodes 21 are provided on the facing Surface of the back 
glass Substrate. A dielectric layer and protective layer are 
provided over the Scan and Sustain electrodes on the front 
glass Substrate, and phosphor layers corresponding to the 
colors red (R), green (G), and blue (B) are provided over the 
data electrodes on the back glass Substrate. 
0116 Furthermore, a plurality of discharge cells are 
formed in a matrix pattern where Scan electrodes 11 extend 
acroSS data electrodes 21, and image display is achieved is 
achieved by varying the combination of on-states and off 
States of each discharge cell. 
0117. In a method (i.e. field time-division gray scale 
display method) used to drive the PDP, intermediate gray 
Scales are expressed by time dividing a single frame (i.e. TV 
field) into a plurality of subframes (i.e. subfields) and 
varying the combination of Subframes. 
0118 For example, Since a television image according to 
the NTSC standard is composed of sixty fields per second, 
a single TV field is set at 16.7 ms. FIG. 2 shows the division 
of a Single field to express 256 gray Scales, with time 
represented in the lengthwise direction. As shown in FIG. 2, 
a single TV field is structured by eight subfields, and the 
ratio of luminescence periods of the Subfields is 1, 2, 4, 8, 16, 
32, 64, and 128, respectively. Here, by using the subfields to 
vary the combination of on-states and off-States of each cell, 
it is possible to control the luminescence periods within a 
single TV field of the cells using 256 gray scales. 
0119 FIG. 3 shows drive waveforms generated by the 
above drive circuit with respect to a single Subfield. 
0120 Basically, the drive method of the present embodi 
ment is the same as a conventional method for driving a 
surface discharge PDP. Firstly, in an initialization period, an 
initialization pulse 100 is applied to scan electrodes 11 to 
generate an initialization discharge in all of the cells within 
the panel. A Space charge within the entire panel is equilib 
rized by the initialization discharge, and wall charge, which 
is effective in the generation of the write discharge, is Stored 
in a vicinity of data electrodes 21. 
0121 Next, in a write period, a negative scan pulse 110 
is applied Sequentially to the Scan electrodes, and at the same 
time a positive data pulse 130 is applied to the data elec 
trodes in accordance with the display data, and as a result a 
write discharge is generated (i.e. writing is conducted) in 
cells positioned at an interSection of the Scan electrodes and 
data electrodes to which the respective pulses are applied. 
0122) Next, in a Sustain period, high voltage Sustain 
pulses 401 and 402 are applied alternately to scan electrodes 
11 and Sustain electrodes 12. This results in a discharge 
being repeatedly generated only in the cells in which the 
write discharge occurred, and image display is achieved by 
using the luminescence generated from this Sustain dis 
charge. Then, in an erase period that follows the Sustain 
period, the wall charge Stored on the dielectric layer as a 
result of the Sustain discharge is erased by applying an erase 
pulse 403 to Sustain electrodes 12. 
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0123 Drive Waveforms and Drive Circuits 
0.124. A drive circuit for realizing the above waveforms 
will now be described. 

0125. As shown in FIG. 1, The PDP display device 
includes a Scan pulse generation circuit 50 for applying a 
Scan pulse Sequentially to the plurality of Scan electrodes 11, 
an initialization/Sustain pulse generation circuit 60 for 
applying an initialization pulse and a Sustain pulse collec 
tively to the plurality of Scan electrodes 11, a Sustain?erase 
pulse generation circuit 70 for applying a Sustain pulse and 
an erase pulse collectively to the plurality of Sustain elec 
trodes 12, a data pulse generation circuit 80 for applying a 
data pulse to data electrodes 21 in accordance with the 
display data, and a pulse control circuit 90 for controlling the 
above pulse generation circuits as well as for processing the 
image data. 
0126. In addition to extracting image data for each field 
from inputted image data, producing image data for each 
subfield from the extracted field image data (i.e. subfield 
image data), and storing the produced Subfield image data in 
frame memory, pulse control circuit 90 outputs data one line 
at a time to data pulse generation circuit 80 from the current 
Subfield image data Stored in frame memory. Furthermore, 
based, for example, on the horizontal Synchronizing Signal, 
Vertical Synchronizing Signal and the like of the inputted 
image data, pulse control circuit 90 produces a trigger Signal 
that indicates an application timing of the various pulses, 
and Sends the generated trigger Signal to the pulse generation 
circuits. 

0127 Pulse generation circuits 50, 60, 70 and 80 apply 
the various pulses to electrodes 11, 12 and 21 based on the 
trigger Signal Sent from pulse control circuit 90. 
0128 Scan pulse generation circuit 50 and initialization/ 
Sustain pulse generation circuit 60 are connected in a manner 
that allows circuit 50 to operate using the output of circuit 
60 as a provisional ground level Vg, Furthermore, a power 
supply 51, a capacitor 52, a FET 53 and a FET 54 of circuit 
50 are provided in a vicinity of circuit 50. 
0129. In the write period FET 53 is “on” and FET 54 is 
“off”, and in the other periods FET 53 is “off” and FET 54 
is “on”. Thus, power is only supplied to circuit 50 from 
power Supply 51 during the write period. 

0130. Also, in the write period, the reference potential of 
Scan electrodes 11 (i.e. the reference potential at point P in 
FIG. 1) is maintained at a potential Vt by capacitor 52, and 
a negative Scan pulse of amplitude (Vt-Vg) is applied by 
circuit 50 with respect to this reference potential (see FIG. 
3). 
0131 Data pulse generation circuit 80 will be described 
in detail in a later Section, although basically, circuit 80 
includes a line memory 81 (see FIG. 6) for temporarily 
Storing data showing Subfield image data inputted one line at 
a time (i.e. data that shows for each data electrode 21, 
whether the data electrode is “on” or “off”), and functions to 
output a data pulse in parallel to a plurality of data electrodes 
21 in the write period. 
0132) Operation in the Write Period 
0.133 FIG. 4 shows a positioning of scan electrodes 11 
and data electrodes 21 in PDP1. In FIG. 4, areas marked by 
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Squares where electrodes 11 and 21 extend acroSS each other 
show the discharge cells. These cells are the Smallest unit of 
luminescence in the panel. 
0134) The plurality of scan electrodes 11 extending in the 
horizontal direction are provided in the order XO, X1, ..., 
Xin-1, Xn, Xn+1 . . . from top to bottom. The plurality of 
data electrodes 21 extending in the vertical direction are 
provided in the order ZO, Z1, . . . , Zm-1, Zm, Zm+1 . . . 
from left to right. 
0.135 Here, when XO, X1, ..., Xn-1, Xn, Xn+1 ..., and 
Z0, Z1, Zm-1, Zm, Zm+1 . . . are used in the description of 
present invention, the cell positioned where Scan electrode 
Xn extends across data electrode Zm (i.e. the shaded cell in 
FIG. 4) is designated as an “on” cell, and the other cells are 
designated as “off” cells. 
0.136 FIG. 5 shows exemplary drive waveforms applied 
to the Scan and data electrodes in FIG. 4. 

0137 As shown in FIG. 5, when a scan pulse 110c is 
being applied to Scan electrode Xn, a data pulse 130 is 
applied to data electrode Xm corresponding to the on-cell, 
and when scan pulses 110a, 110b and 110d are being applied 
respectively to Scan electrodes Xin-2, Xin-1, Xn--1, a data 
pulse 130 is applied to data electrode Xm corresponding to 
the off-cells. 

0.138. As shown in FIG. 3, Sustain/erase pulse generation 
circuit 70 applies a positive sustain write pulse 120 of 
amplitude Ve to sustain electrodes 12 in the write period. 
Sustain write pulse 120 is applied So as to generate a write 
Sustain discharge when the write discharge occurs, and thus 
to Store negative wall charge on the dielectric layer over 
Sustain electrodes 12. 

0.139. Here, with-respect to cells corresponding to the 
Scan electrode to which Scan pulse 110 is being applied, a 
write discharge is generated in the on-cell and a write 
auxiliary discharge (hereafter "auxiliary discharge') is gen 
erated in the off-cells, the magnitude of the auxiliary dis 
charge being insufficient for writing to occur. The write 
discharge induces a write Sustain discharge to be generated 
in the on-cell, and writing is thus completed. On the other 
hand, even though an auxiliary discharge is generated in the 
off-cells, the magnitude of the auxiliary discharge is insuf 
ficient to generate a write Sustain discharge. 
0140 Priming particles generated by the write discharge 
or the auxiliary discharge also flow into cells corresponding 
to Scan electrode to which the Scan pulse will next be applied 
(i.e. the cells adjacent to and below the cells corresponding 
to a Scan electrode to which the Scan pulse is currently being 
applied). 
0141 Consequently, when the scan pulse is applied to the 
next Scan electrode, a State of the cells corresponding to this 
Scan electrode becomes conducive to the generation of a 
discharge (i.e. the priming particles that flow into these cells 
help to generate a write discharge), and thus a write dis 
charge can be generated in the on-cell only a very short 
period after application of the Scan and data pulses is 
commenced (i.e. this structure allows for write discharge 
delay to be reduced). 
0142. Thus, according to this structure, the Scan and data 
pulses can be set to have a short pulse width (i.e. approx. 1.0 
puSec), the length of the write period can be shortened in 
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comparison to a conventional write period, and the occur 
rence of defective writing can be Suppressed. 
0143. The following description relates to a structure of 
a drive circuit that conducts the driving described above by 
applying the data pulse and auxiliary pulse Selectively to 
data electrodes 21. 

0144. As shown in FIG. 6, in addition to a data pulse 
generator 82 for generating the data pulse, data pulse gen 
eration circuit 80 includes, for each data electrode, an 
auxiliary pulse generator 83 for generating an auxiliary 
pulse, and a Switcher 84 for Selectively operating the two 
pulse generators 82 and 83 (FIG. 6 shows only the structure 
of the data electrode positioned on the far left-hand side of 
the panel, and the other data electrode Structures have been 
omitted). 
0145 When corresponding data stored in a line memory 
81 shows “on”, Switcher 84 drives data pulse generator 82 
in order to applied a data pulse to data electrodes 21, and 
when corresponding data Stored in line memory 81 shows 
“off”, Switcher 84 drives auxiliary pulse generator 83 so as 
to apply an auxiliary pulse to data electrodes 21. 
0146 According to the present embodiment as described 
above, a panel Structure and basic drive method that are the 
Same as conventional technology can be used to achieve a 
high quality of image display while at the same time 
reducing the length of the write period. 

0147 Embodiment 1-2 
0.148. A structure of the PDP display device according to 
the present embodiment is the same as in embodiment 1-1. 
0149 Furthermore, the application in the write period of 
the auxiliary pulse to the data electrodes corresponding to 
the off-cells and the data pulse to the data electrodes 
corresponding to the on-cells is also the same as in embodi 
ment 1-1. 

0150. In embodiment 1-1, the pulse width of the auxiliary 
pulse was set to be shorter than that of the data pulse. 
However, in the present embodiment, the average Voltage 
absolute value of the auxiliary pulse is Set to be lower than 
that of the data pulse. Here, the fact that the auxiliary pulse 
and the data pulse both have a positive polarity means that 
the average Voltage absolute value of the auxiliary pulse is 
described as being set to a “lower value than that of the data 
pulse. 
0151. Since the auxiliary discharge generated in off-cells 
corresponding to the Scan electrode to which the Scan pulse 
is being applied is Smaller in magnitude than the write 
discharge, the same effects as in embodiment 1-1 can be 
achieved, even when the waveforms are regulated as 
described above. 

0152 Specific examples of the auxiliary pulse wave 
forms are shown in FIGS. 7A to 7C. 

0153. In the example shown in FIG. 7A, although the 
pulse width of auxiliary pulses 150a, 150b, . . . , is not 
substantially different from that of data pulse 130, the wave 
height of the auxiliary pulses has been Set So as to be shorter 
than that of data pulse 130. 
0154) In the example shown in FIG. 7B, the waveforms 
of the auxiliary pulses are in the shape of triangular waves. 
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O155 Having waveforms in the shape of triangular waves 
allows the auxiliary discharge to be generated gradually, and 
thus the slight luminescence that follows the auxiliary 
discharge can be Suppressed. Any deterioration in contrast 
can thus be minimized. 

0156. In the example shown in FIG. 7C, the waveforms 
of the auxiliary pulses are in the shape of a pulse train. 

O157 Here also, having waveforms in the shape of a 
pulse train allows the auxiliary discharge to be generated 
gradually, and thus the slight luminescence that follows the 
auxiliary discharge can be Suppressed, and any deterioration 
in contrast can be minimized. 

0158 Embodiment 1-3 
0159. In embodiment 1-1, the auxiliary pulse is applied to 
data electrodes corresponding to off-cells in all of the eight 
subfields (SF1-SF8) structuring a single field. However, in 
the present embodiment, the auxiliary pulse is applied to 
data electrodes corresponding to the off-cells in Subfields 
having a comparatively high brightness weight (i.e. 
SF1-SF5), whereas in the write period of subfields having 
a comparatively low brightness weight (i.e. SF6-SF8) only 
a write pulse is applied to data electrodes corresponding to 
off-cells (i.e. the auxiliary pulse is not applied to these data 
electrodes). 
0160 In other words, as shown in FIG. 8, when scan 
pulse 110c is applied to scan electrode Xn, data pulse 130 is 
applied to data electrode Zm corresponding to the on-cell in 
any of subfields SF1 to SF8 so as to write the cell, although 
with respect to the off-cells, auxiliary pulses 150a, 150b, are 
only applied to data electrode Zm in subfields SF1 to SF5, 
whereas in subfields SF6 to SF8, auxiliary pulses are not 
applied to data electrode Zm. 
0.161 According to this method of driving the panel, 
Writing can be conducted effectively in Subfields having 
higher brightness weights (i.e. those most visible to the 
human eye) even when the write period is shortened as a 
result of conducting the auxiliary discharge, and thus a high 
quality of image display without defective writing can be 
achieved. 

0162. On the other hand, although writing may not 
always be conducted effectively in subfields having a lower 
brightness weight due to an auxiliary discharge not being 
generated in these Subfields, the low brightness weight of 
these subfields means that even if defective writing does 
occur, visually there will be little detrimental effect. 

0163. Furthermore, this structure allows the number of 
auxiliary discharges generated per field to be reduced in 
comparison to embodiment 1-1. Consequently, it is possible 
to Suppress the occurrence of detrimental effects Such as 
reductions in contrast due to auxiliary discharges, or 
increases in power consumption due to the increases in the 
frequency with which charging and discharging is conducted 
between the Scan electrodes and data electrodes functioning 
as a capacitive load. 

0164. In order to realize the above drive method, data 
pulse generation circuit 80 may include a Switch for turning 
auxiliary pulse generator 83 on and off. Here, the Switch may 
be set to “on” in subfields SF1 to SF5, and “off” in subfields 
SF6 to SF8. 
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0165 Embodiment 1-4 
0166 According to the present embodiment, when the 
image data of each field is comparatively bright, the auxil 
iary pulse is applied in the off-cells as described in embodi 
ment 1-1 (FIG. 5), although when the image is dark, the 
auxiliary pulse is not applied. 
0167. Whether or not the image data in each field is bright 
can be judged, for example, by determining whether the total 
number of cells illuminated in a single field exceeds 10% of 
the total number of cells in PDP1. Here, the “cells illumi 
nated in a single field” refers to the cells in all of the 
subfields in a single field, with the exception of the off-cells. 
That is, the existence of an on-cell in even one of the 
Subfields in a field is here defined as “cells illuminated in a 
single field”. 
0168 The effects described below can be achieved by 
only generating an auxiliary discharge when the image data 
of the field is comparatively bright. 
0169. The effect of defective writing on an image is 
comparatively greater for a bright image than a dark image. 
Consequently, an acceptably high quality of image display 
can be achieved if, as in the present embodiment, defective 
Writing is Suppressed by generating an auxiliary discharge 
only when the image is bright. 
0170. On the other hand, generating an auxiliary dis 
charge in the off-cells results in a faint luminescence, and 
this can reduce contrast. The reduction in contrast due to this 
faint luminescence is comparatively greater with respect to 
dark imageS. Consequently, contrast can be maintained, as in 
the present embodiment, by not generating an auxiliary 
discharge when the image is dark. 
0171 Thus, in the present embodiment, improvements in 
image quality can be achieved by preventing defective 
Writing while at the same time maintaining contrast. 
0172 Furthermore, because the number of auxiliary dis 
charges is reduced in comparison to embodiment 1-1, the 
present embodiment allows for power consumption to be 
Suppressed. 

0173 A circuit for realizing the above drive method may 
be provided as follows. 
0.174. A Switch may be provided in data pulse generation 
circuit 80 for turning data pulse generator 83"on” and “off”, 
and an on-cell counter may be provided in pulse control 
circuit 90 for counting the number of on-cells in a single 
field. 

0.175. Here, when the total number of on-cells counted by 
the on-cell counter exceeds a predetermined reference value 
(e.g. 10% of the total number of cells in PDP1) the switch 
may be set to “on”, and when the number of on-cells counted 
by the on-cell counter is less than or equal to 10% of the total 
number of cells in PDP1 the switch may be set to “off”. 
0176 Embodiment 1-5 
0177. Whereas in embodiment 1-1 an auxiliary discharge 
is generated in all of the off-cells in the write period, in the 
present embodiment an auxiliary discharge is only generated 
in off-cells positioned in a vicinity of the on-cells. 
0178 FIG. 9 shows drive waveforms applied to each of 
the electrodes according to the present embodiment. 
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0179. As shown in FIG. 9, scan pulses 110a, 10b, 110c 
and 110d are applied in order to scan electrodes Xin-2 to 
Xn+1, respectively. 

0180. Also, at the same time that scan pulse 110c is 
applied, data pulse 130 is applied to data electrode Zm 
corresponding to the on-cell. 

0181. In the off-cells, on the other hand, at the same time 
that the Scan pulse is applied, auxiliary pulse 150 is applied 
to data electrodes Zm-1, Zm and Zm+1 corresponding to 
off-cells positioned in a vicinity of the on-cell. However, 
auxiliary pulse 150 is not applied to data electrodes corre 
sponding to off-cells that are not in a vicinity of the on-cell 
(i.e. although not depicted in FIG. 9, these are all other data 
electrodes apart from Zm-1, Zm and Zm+1). 
0182. Thus, even when application of the auxiliary pulse 
is restricted to those off-cells positioned in a vicinity of the 
on-cell as described above, generation of a write discharge 
in the on-cell is aided by the priming particles that are 
generated by at least one of a write discharge and an 
auxiliary discharge generated in cells in a vicinity of the 
on-cell prior to the on-cell being written. Consequently, the 
capacity to achieve a high quality of image display without 
the occurrence of defective writing is the same as in embodi 
ment 1-1 above. 

0183) On the other hand, because an auxiliary discharge 
is not generated in off-cells that are not in a vicinity of 
on-cells due to the auxiliary pulse not being applied in these 
cells according to the present embodiment, the effect on 
contrast of the slight luminescence following the auxiliary 
discharge can be restricted to those cells in a vicinity of the 
on-cells. 

0.184 Furthermore, in comparison with embodiment 1-1 
in which the auxiliary discharge is generated in all of the 
cells, the number of cells in which the auxiliary discharge is 
generated is reduced in the present embodiment, and thus 
reductions in power consumption can also be realized. 

0185. Consideration will now be given to the method of 
distinguishing between “off-cells positioned in a vicinity of 
the on-cell” and “off-cells not positioned in a vicinity of the 
on-cell'. 

0186. With respect to the generation of priming particles 
that will assist the write discharge in the on-cell (i.e. the cell 
at an intersection of electrodes Xn and Zm) when the on-cell 
is written, the most important cell is the adjacent cell to 
which the Scan pulse is applied immediately before the 
on-cell (i.e. the cell at an intersection of electrodes Xn-1 and 
Zm). 
0187 Thus, reference herein to “off-cells positioned in a 
vicinity of the on-cell” may be understood as indicating at 
least an off-cell positioned adjacent to and directly above an 
on-cell in the Sequence of cells. 
0188 To give a specific example, if only the off-cell 
positioned adjacent to and directly above the on-cell is 
designated as the “off-cells positioned in a vicinity of the 
on-cell’, then all other off-cells may be understood as being 
the “off-cells not positioned in a vicinity of the on-cell”. 
Alternatively, if, as shown in the example in FIG. 8, the 
off-cells positioned around the on-cell are designated as the 
“off-cells positioned in a vicinity of the on-cell', then all 
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other off-cells may be understood as being the “off-cells not 
positioned in a vicinity of the on-cell”. 
0189 A circuit for realizing the above drive method may 
be provided as follows. 
0.190 Data pulse generation circuit 80 as shown in FIG. 
6 is structured such that line memory 81 stores, in addition 
to a Scan line to which the Scan pulse is currently being 
applied, Subfield information relating to a number of Scan 
lines adjacent to the aforementioned Scan line. 
0191) Furthermore, a judging unit is provided in data 
pulse generation circuit 80 for referring to line memory 81 
in order to judge for each cell corresponding to the Scan line 
currently being written, whether the cell is in a vicinity of an 
on-cell. 

0.192 When the corresponding data stored in line 
memory 81 shows “on”, Switcher 84 corresponding to each 
data electrode 21 drives data pulse generator 82 and a data 
pulse is applied to the data electrodes. On the other hand, 
when the corresponding data Stored in line memory 81 
shows “off”, Switcher 84 firstly refers to the judgment 
conducted by the judging unit. If judged that the “cell is in 
a vicinity of the on-cell’, the Switcher operates to drive data 
pulse generator 82 to apply an auxiliary pulse to the data 
electrodes, and if judged that the “cell is not in a vicinity of 
the on-cell', the auxiliary pulse is not applied. 

0193 Embodiment 2-1 
0194 Astructure of the PDP display device according to 
the present embodiment is the same as that shown in FIG. 
1 relating to embodiment 1-1. 
0195 FIG. 10A shows drive waveforms applied to the 
electrodes in PDP1 according to the present embodiment. 
0196. As shown in FIG. 10A, a data base pulse 131 is 
applied collectively to all of the data electrodes in the write 
period according to the present embodiment. 

0197) Also, scan pulse 110a, 110b, 110c and 110d are 
Sequentially applied to Scan electrodes Xin-2 to Xin-1, 
respectively, although when Scan pulse 110C is applied to 
Scan electrode Xn, a data pulse 132 is applied over database 
pulse 131 to data electrode Zm corresponding to the on-cell. 
0198 Here, a voltage of the Sustain electrodes is main 
tained at an even rate for the duration of the write period. 
0199 FIG. 10B shows a comparative example of the 
drive waveforms. Here, only data pulse 130 is applied to the 
data electrodes in the write period (i.e. data base pulse 131 
is not applied). 
0200 FIG. 11 shows the relationship of potential differ 
ences generated between the electrodes in the write period 
according to a drive method of present embodiment. 
0201 The setting of an amplitude of data base pulse 131 
and a data pulse 132 will now be described with reference 
to FIG. 11. 

0202) An amplitude occurring when data pulse 132 is 
applied over data base pulse 131 (i.e. the combined ampli 
tude of pulses 131 and 132) is set such that (i) a potential 
difference 203 between a scan electrode to which scan pulse 
110 is being applied and a data electrode to which both data 
base pulse 131 and data pulse 132 are being applied is high 
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enough to generate a write discharge (i.e. much higher than 
a discharge Sparking Voltage 201 between the Scan electrode 
and the data electrode), and (ii) a potential difference 204 
between a Scan electrode to which Scan pulse 110 is being 
applied and a data electrode to which only data base pulse 
131 is being applied is only slightly above discharge Spark 
ing Voltage 201 between the Scan electrode and data elec 
trode (i.e. lower than a voltage required to generate a write 
discharge). 

0203 A potential difference 205 between the scan elec 
trodes and Sustain electrodes is Set So as not to exceed a 
discharge Sparking Voltage 202 between the Scan electrodes 
and Sustain electrodes. 

0204. By conducting the setting as described above, the 
Voltage applied to the data electrodes is, as shown in FIG. 
10A, higher than in the comparative example in FIG. 10B. 
This allows the following effects to be achieved in the write 
period. 

0205 Since a data pulse is applied in the on-cell corre 
sponding to the Scan electrode to which the Scan pulse is 
currently being applied, potential difference 203 between the 
Scan electrode and data electrode greatly exceeds discharge 
Sparking Voltage 201 between the Scan and data electrodes, 
and a write discharge is generated as a result. A write Sustain 
discharge is then induced by the write discharge and gen 
erated, and writing is thus conducted. 
0206. On the other hand, although only the scan pulse is 
applied in off-cells of the cells corresponding to the Scan 
electrode to which the Scan pulse is currently being applied 
(i.e. the data pulse is not applied), potential difference 203 
between the Scan electrode and data electrode slightly 
exceeds discharge Sparking Voltage 201 between the Scan 
and data electrodes, and an auxiliary discharge is generated 
as a result. Since this auxiliary discharge is weaker than the 
write discharge, writing does not occur, and a write Sustain 
discharge is not induced. 
0207 Priming particles, generated by either the auxiliary 
discharge or the write discharge occurring in cells corre 
sponding to the Scan electrode to which the Scan pulse is 
currently being applied, also flow into cells corresponding to 
the Scan electrode to which the Scan pulse will next be 
applied (i.e. cells adjacent to and Sequentially below the 
cells corresponding to the Scan electrode to which the Scan 
pulse is currently being applied), and thus the Space within 
these cells becomes conducive to the generation of a dis 
charge. 

0208 Consequently, a write discharge can be generated 
in the on-cells only a short period after application of the 
Scan pulse and data pulse to these cells has been com 
menced. Thus the occurrence of defective writing can be 
Suppressed, even when the Scan and data pulses are set to 
have short pulse widths (i.e. approx. 1.0 usec). That is, a 
high quality of image display can be achieved while at the 
Same time Shortening the length of the write period. 

0209 To achieve a circuit structure for applying data 
pulse 132 over data base pulse 131, data pulse generation 
circuit 80 shown in FIG.1 may include, in addition to a data 
pulse generator, a database pulse generator for generating a 
database pulse, and the data pulse and database pulse may 
both be applied to the data electrodes. By applying the data 
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pulse over the data base pulse as described above, it 
becomes comparatively easy to apply a high Voltage to the 
data electrodes. 

0210 Consideration will now be given to the magnitude 
of the auxiliary discharge. 

0211 Whenever a scan pulse is applied to a scan elec 
trode, luminescence results from the write discharge or 
auxiliary discharge that is generated. A graph 210 in FIG. 
10A shows the luminescence intensity when a photodiode, 
for example, is used to measure, through an oscilloscope, the 
luminescence of the discharge generated by data electrode 
Zm, while moving the oscilloscope down the Scan electrodes 
Sequentially. 

0212 Graph 210 shows slight luminescence peaks 211 
resulting from the auxiliary discharges generated in the 
off-cells, and a comparatively large luminescence peak 212 
resulting from the write discharge and write Sustain dis 
charge generated in the on-cell. Here, luminescence peaks 
211 and 212 are marked in FIG. 11 using the same num 
bering. 

0213 Although the size of luminescence peaks 211 and 
212 changes with variations in the waveforms, the lumines 
cence level ratio of peakS 211 to peak 212 is preferably Set 
equal to or greater than /100 given that the Sufficient gen 
eration of priming particles is effective in Suppressing the 
occurrence of defective writing. On the other hand, if this 
ratio is to large, misaddressing and reductions in contrast can 
occur, and thus the ratio is preferably maintained at no 
greater than /10. 

0214) Here, in a graph 210 in FIG. 10B, which shows the 
luminescence intensity in the comparative example, the 
existence of luminescence peak 212 resulting from the write 
discharge and write Sustain discharge generated in the on 
cell can be observed, although because auxiliary discharges 
were not generated in the off-cells, no luminescence peaks 
211 can be observed. 

0215 Embodiment 2-2 
0216 A structure of the PDP display device according to 
the present embodiment is the same as that shown in FIG. 
1 relating to embodiment 1-1. 

0217 FIG. 12 shows drive waveforms applied to the 
electrodes in PDP1 according to the present embodiment. 

0218. According to the present embodiment, as shown in 
FIG. 12, a scan base pulse 111 is applied continuously to all 
of Scan electrodes 11 in the write period, and Scan pulses 
122a to 122d are applied Sequentially to Scan electrodes 
Xin-2, Xn-1, Xn and Xn--1 over scan base pulse 111. 
0219. Here, when scan pulse 112c is applied to scan 
electrode Xn, data pulse 130 is applied at the same time to 
data electrode Zm corresponding to the on-cell. 

0220) Furthermore, a sustain base pulse 121 having the 
Same polarity as Scan base pulse 111 is applied continuously 
to Sustain electrodes 12 for the duration of the write period. 

0221) In the drive method of the present embodiment, the 
relationship of potential differences occurring between the 
various electrodes in the write period is the same as that 
shown in FIG. 11. 
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0222. In other words, an amplitude occurring when Scan 
pulse 112 is applied over Scan base pulse 111 is Set Such that 
(i) potential difference 203 between a scan electrode to 
which both Scan base pulse 111 and Scan pulse 112 are being 
applied and a data electrode to which database pulse 130 is 
being applied is high enough to generate a write discharge, 
and (ii) potential difference 204 between a scan electrode to 
which both Scan base pulse 111 and Scan pulse 112 are being 
applied and a data electrode to which data pulse 130 is not 
being applied is only slightly above the discharge Sparking 
voltage between the Scan electrode and data electrode (i.e. 
lower than the Voltage required to generate a write dis 
charge). 
0223 Furthermore, an amplitude of Sustain base pulse 
121 is set such that a potential difference between the sustain 
electrodes to which Sustain base pulse 121 is being applied 
is lower than the discharge Sparking Voltage between Scan 
electrodes 11 and Sustain electrodes 12. 

0224. By conducting the setting as described above, the 
absolute value of the Voltage applied to the Scan electrodes 
is, as shown in FIG. 12, higher than of the comparative 
example shown in FIG. 10B. This allows for the same 
effects as in embodiment 2-1 to be achieved in the write 
period. 

0225. In other words, since a data pulse is applied in the 
on-cell corresponding to the Scan electrode to which the Scan 
pulse 112 is currently being applied, the potential difference 
between the Scan electrode and data electrode greatly 
exceeds the discharge sparking voltage between the Scan and 
Sustain electrodes, and a write discharge is generated as a 
result. A write Sustain discharge is then induced by the write 
discharge and generated, and writing is thus conducted. 
0226 On the other hand, although only the scan pulse is 
applied in the off-cells (i.e. the data pulse is not applied), the 
potential difference between the Scan electrode and data 
electrode slightly exceeds the discharge Sparking Voltage 
between the Scan and Sustain electrodes, and thus an auxil 
iary discharge is generated. This auxiliary discharge is not 
Sufficient to induce a write Sustain discharge. 
0227 Priming particles generated by either the auxiliary 
discharge or the write discharge occurring in cells corre 
sponding to the Scan electrode to which the Scan pulse is 
currently being applied also flow into cells corresponding to 
the Scan electrode to which the Scan pulse will next be 
applied, and as a result the Space within these cells becomes 
conducive to the generation of a discharge. Thus, the occur 
rence of defective writing can be Suppressed, even when the 
Scan and data pulses are set to have short pulse widths (i.e. 
approx. 1.0 usec). 
0228. In order to apply scan pulse 112 over scan base 
pulse 111 as described above, a Scan base pulse generator 
may be provided in initialization/Sustain pulse generation 
circuit 60 (see FIG. 1) for applying scan base pulse 111, and 
circuit 60 may be structured So as to apply Scan pulse 112 
over Scan base pulse 111. Furthermore, in order to apply 
Sustain base pulse 121 to the Sustain electrodes, a Sustain 
base pulse generator may be included in Sustain/erase pulse 
generation circuit 70. 
0229. Also, by applying the Scan pulse over the Scan base 
pulse as described above, it becomes comparatively easy to 
apply a high Voltage to the Scan electrodes. 
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0230. In the present embodiment, as with embodiment 
2-1, a graph 210 in FIG. 12 shows slight luminescence 
peaks 211 resulting from the auxiliary discharges generated 
in the off-cells, and a comparatively large luminescence 
peak212 resulting from the write discharge and write Sustain 
discharge generated in the on-cell. Here again, the lumines 
cence level ratio of peakS 211 to peak 212 is preferably Set 
in a range of /100 to /10 inclusive. 
0231. Embodiment 2-3 
0232 A structure of the PDP display device according to 
the present embodiment is the same as that shown in FIG. 
1 relating to embodiment 1-1. 
0233 FIG. 13 shows drive waveforms applied to the 
electrodes in PDP1 according to the present embodiment. 
0234. A drive method in the present embodiment is 
basically the same as a conventional drive method, and as 
shown in FIG. 13, scan pulses 113a to 113d are applied 
Sequentially to the Scan electrodes, although when Scan 
pulse 113c is applied to scan electrode Xn, data pulse 130 is 
applied at the same time to data electrode Zm corresponding 
to the on-cell. 

0235 Furthermore, Sustain base pulse 121 having the 
Same polarity as Scan base pulse 111 is applied to Sustain 
electrodes 12 for the duration of the write period. 
0236. In the present embodiment, the amplitude of scan 
pulses 113a to 113d is, as described below, set considerably 
higher than that of the Scan pulses in the comparative 
example given in FIG. 10B. 
0237) The amplitude of scan pulses 113 is set such that 
the potential difference between a Scan electrode to which 
Scan pulse 113 is being applied and a data electrode to which 
the data pulse is not being applied is higher than the 
discharge Sparking Voltage between the Scan and data elec 
trodes, and yet lower than the Voltage required to generate 
a write Sustain discharge. 
0238. The amplitude of data pulse 130 is set such that the 
potential difference between a Scan electrode to which Scan 
pulse 113 is being applied and a data electrode to which the 
data pulse is being applied allows for a write Sustain 
discharge to be generated. 

0239 Furthermore, the amplitude of sustain base pulse 
121 is Set Such that the potential difference between a Scan 
electrode to which Scan pulse 113 is being applied and a 
Sustain data electrode to which the Sustain base pulse is 
being applied is lower than the discharge Sparking Voltage 
between the Scan and Sustain electrodes. 

0240. By conducting the setting as described above, the 
relationship of potential differences occurring between the 
various electrodes in the write period is the same as that 
shown in FIG. 11. 

0241. In other words, since a data pulse is applied in the 
on-cell corresponding to the Scan electrode to which the Scan 
pulse 113 is currently being applied, the potential difference 
between the Scan electrode and data electrode greatly 
exceeds the discharge Sparking Voltage between the Scan and 
Sustain electrodes, resulting in the generation of a write 
discharge, which in turn induces a write Sustain discharge to 
be generated to conduct the writing. 
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0242 On the other hand, although only the scan pulse is 
applied in the off-cells (i.e. data pulse not applied), the 
potential difference between the Scan electrode and data 
electrode slightly exceeds the discharge Sparking Voltage 
between the Scan and data electrodes, and an auxiliary 
discharge is generated as a result. This auxiliary discharge is 
not Sufficient to induce a write Sustain discharge. 
0243 Because a write discharge is generated in the 
on-cell and an auxiliary discharge that is insufficient to 
conduct writing is generated in the off-cells, priming par 
ticles also flow into cells corresponding to the Scan electrode 
to which the scan pulse will next be applied. Thus, the 
occurrence of defective writing can be Suppressed, even 
when the Scan and data pulses are Set to have short pulse 
widths (i.e. approx. 1.0 uSec) 
0244. In the present embodiment, as with embodiment 
2-1, a graph 210 in FIG. 13 shows slight luminescence 
peaks 211 resulting from the auxiliary discharges generated 
in the off-cells, and a comparatively large luminescence 
peak212 resulting from the write discharge and write Sustain 
discharge generated in the on-cell. Here again, the lumines 
cence level ratio of peakS 211 to peak 212 is preferably Set 
in a range of /100 to /10 inclusive. 
0245 Embodiment 3-1 
0246 Structure of the PDP Display Device 
0247 A structure of the PDP display device according to 
the present embodiment is Substantially the same as that 
shown in FIG. 1 relating to embodiment 1-1. 
0248 FIG. 14 shows the structure of a PDP display 
device according to the present embodiment. 
0249. Although the structure of a PDP 2 in the PDP 
display device is the substantially the same as that of PDP 
1 shown in FIG. 1 relating to embodiment 1-1, auxiliary 
discharge electrodes 31 are provided So as to be adjacent to 
and parallel with Scan electrodes 11. 
0250 FIG. 15 is a structural cross-sectional diagram 
along an A-A axis of PDP 2 as shown in FIG. 14. 
0251. In PDP 2, a front glass substrate 10 and back glass 
Substrate are provided to face each other with a discharge 
space 30 existing therebetween. 
0252) On the facing surface of front glass substrate 10, 
Scan electrodes 11, Sustain electrodes 12 and auxiliary 
discharge electrodes 31 are arranged parallel to each other, 
and a dielectric layer 14 and a protective layer 15 are 
provided to cover to electrodes. Scan electrodes 11 are each 
formed from a transparent electrode layer 11b, and a bus 
electrode layer 11 a that is layered over the transparent 
electrode layer. Sustain electrodes 12 are each formed from 
a transparent electrode layer 12b, and a bus electrode layer 
12a that is layered over the transparent electrode layer. 
Auxiliary discharge electrodes 31 are each provided So as to 
be over a shading film 32 and adjacent to a bus electrode 
layer 11a of a Scan electrode. 
0253) The gap between each auxiliary discharge elec 
trode 31 and Scan electrode 11 is narrower than the gap 
between each Scan electrode and Sustain electrode, and is Set 
So as to allow an auxiliary discharge to be generated when 
a potential difference occurs that approximates the ampli 
tude of the scan pulse (Vt-Vg). 



US 2004/0095294 A1 

0254. On the other hand, on the facing surface of the back 
glass Substrate, data electrodes 21 are arranged So as to 
extend orthogonally acroSS Scan electrodes 11, and a dielec 
tric layer 23 and phosphor layerS 24 are provided So as to 
cover data electrodes 21. 

0255 Drive Method and Drive Circuit 
0256 FIG. 16 shows drive waveforms applied to the 
electrodes in PDP 2. 

0257 The waveforms applied to scan electrodes 11, Sus 
tain electrodes 12 and data electrodes 21 are as described in 
embodiment 1-1, and the operation of the electrodes is the 
Same as for the drive waveforms in a conventional three 
electrode AC-type surface discharge PDP. 

0258 As shown in FIG. 14, a drive circuit in the PDP 
display device of the present embodiment is the same as that 
shown in FIG. 1 relating to embodiment 1-1, and auxiliary 
discharge electrodes 31 are connected to the drive circuit at 
point P in FIG. 14. 
0259. As described in embodiment 1-1, in the drive 
circuit of the present embodiment, FET 53 is “on” and FET 
54 is “off” in the write period, whereas in all other periods 
FET 53 S of and FET 54 is “on. 

0260 Consequently, an initialization pulse and a Sustain 
pulse are applied to auxiliary discharge electrodes 31 from 
initialization/Sustain pulse generation circuit 60 in the ini 
tialization period and Sustain period, respectively, whereas 
in the write period a Scan pulse is not applied to the auxiliary 
discharge electrodes. 
0261. In other words, except for the scan pulse not being 
applied in the write period, the waveforms applied to aux 
iliary discharge electrodes 31 are the same as the waveforms 
applied to Scan electrodes 11, with both an initialization 
pulse 100 and a Sustain pulse 141 being applied to Scan 
electrodes 11 and auxiliary discharge electrodes 31. 
0262 The generation of discharges and the like within 
the panel during the write period will now be described with 
reference to FIGS. 17A to 17C. 

0263. As described in embodiment 1-1, the scan pulse 
has a negative polarity and an amplitude (Vt-Vg), and thus 
a potential difference (Vt-Vg) occurs between a scan elec 
trode and an adjacent auxiliary discharge electrode when the 
Scan pulse is applied to the Scan electrode. 
0264 Consequently, as shown in FIG. 17A, an auxiliary 
discharge is generated between the Scan electrode and the 
adjacent auxiliary discharge electrode, and as shown in FIG. 
17B, Space charge is generated in the discharge Space of the 
cell in which the auxiliary discharge has occurred. 
0265. Here, the data pulse is applied to the data electrode 
corresponding to the on-cell at the same time that the Scan 
pulse is applied to the Scan electrode in the on-cell. Here, 
because of the large quantity of charged particles generated 
in the on-cell as a result of the auxiliary discharge described 
above, a write discharge is, as shown in FIG. 7C, effectively 
generated in the on-cell only a very Short time after appli 
cation of the Scan and data pulses has been commenced. 
0266 On the other hand, only the scan pulse is applied in 
the off-cells, with the data pulse not being applied to data 
electrodes corresponding to the off-cells. Consequently, the 
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potential difference between Scan electrodes 11 and data 
electrodes 21 in the off-cells does not exceed the discharge 
Sparking Voltage between the Scan and data electrodes, and 
thus a write discharge is not generated. 

0267 According to the drive method of the present 
embodiment, it is possible to generated a write discharge 
effectively, even when the Scan pulse and data pulse are Set 
to have a short pulse width (approx. i.e. 1.0 sec), and thus the 
occurrence of defective writing can be Suppressed. 
0268. The gap between each auxiliary discharge elec 
trode 31 and scan electrode 11 is preferably of a width that 
allows for a discharge to be generated when the potential 
difference between the auxiliary discharge electrode 31 and 
Scan electrode 11 is equal to or greater than (Vt-Vg)/2. Here, 
the gap is preferably Set in a range of 10 um to 50 lim. 
0269 Generally, when a discharge is generated between 
electrodes that are positioned close together, deterioration of 
the film in a vicinity of the electrodes can occur as a result 
of ion Sputtering. However, because only a Small number of 
auxiliary discharges are generated in a single field (/60 sec) 
according to the present embodiment, there is virtually no 
deterioration in the properties of protective layer 15 due to 
ion Sputtering. 

0270 Furthermore, because a faint luminescence occurs 
as a result of the auxiliary discharge, and because the 
auxiliary discharge is conducted at least a few times during 
the display of black levels in a field, a reduction in contrast 
can easily occur as a result of the increased brightness of the 
black levels that generally occur when an auxiliary dis 
charge is generated. However, because Shading film 32 is 
formed beneath each auxiliary discharge electrode 31 
according to the present embodiment, it is possible to 
SuppreSS the reduction in contrast caused by luminescence 
from the auxiliary discharge. 

0271 Furthermore, because the same waveforms are 
applied to Scan electrodes 11 and auxiliary discharge elec 
trodes 31 in the initialization period and Sustain period, 
initialization/Sustain pulse generation circuit 60 can be used 
to apply these waveforms to both electrodes 11 and 31. 
Moreover, because auxiliary discharge electrodes 31 are 
maintained at a potential Vt during the write period, there is 
no particular need to provide an additional drive circuit, and 
thus the device can be provided at a relatively low cost. 

0272 Configurations within Electrode Extension Area 
0273. The configuration of electrodes within an electrode 
extension area at an edge of the panel will now be described 
with reference to FIGS. 18A and 18B. 

0274 FIG. 18A shows a section of PDP 2 that includes 
front glass Substrate 10, back glass Substrate 20, a Sealing 
unit 16, Scan electrodes 11, Sustain electrodes 12 and aux 
iliary discharge electrodes 31. 

0275. In the present embodiment, as shown in FIG. 18A, 
a gap D1 between each auxiliary discharge electrode 31 and 
Scan electrode 11 in a display area of the panel (i.e. the area 
within the boundary marked by sealing unit 16) is set 
narrowly So as to facilitate the auxiliary discharge. However, 
this gap widens in a Section of the display area near Sealing 
unit 16 (i.e. the circled section in FIG. 18A), and a gap d1 
between the auxiliary discharge electrodes and Scan elec 
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trodes in the electrode extension area (i.e. the area outside 
the boundary marked by sealing unit 16) is set to be wider 
than gap D1. 
0276 Gap d1 is wide enough to prevent a discharge from 
occurring, even when the potential difference between aux 
iliary discharge electrodes 31 and Scan electrodes 11 
approximates (Vt-Vg). Here, gap d1 is preferably set to be 
in a range of 50 um to 300 um. 
0277 Consequently, it is possible to realize a structure of 
the panel in which an auxiliary discharge is only generated 
within the display area, and not between adjacent electrodes 
in the electrode extension area. 

0278. Furthermore, on a front glass substrate 310 of a 
conventional prior art PDP300 as shown in FIG. 18B, a gap 
d between adjacent Scan electrodes 311 outside of the area 
marked by a sealing unit 316 (i.e. within the electrode 
extension area) is made narrower than a gap D between 
adjacent Scan electrodes 311 within an area marked by 
Sealing unit 316. The advantage of this structure is that a 
width of the flexible printed circuitry (FPC) that contacts 
with the electrode extension area can also be set narrowly for 
connecting with an external circuit. 
0279. In contrast, according to the present embodiment as 
shown in FIG. 18A, a gap d2 between adjacent scan 
electrodes 11 in the electrode extension area is Set to be 
equal to or greater than a gap D2 between adjacent Scan 
electrodes 11 within the display area. This structure has the 
following advantages. 

0280. In PDP 2 of the present embodiment, the number of 
auxiliary discharge electrodes 31 formed on the front glass 
substrate 10 is equal to the number of scan electrodes 11, and 
as a result there are twice as many electrodes in the electrode 
extension area than is the case with a conventional PDP. 
Consequently, if the gap between Scan electrodes 11 in the 
electrode extension area was Set narrowly, the gap between 
adjacent electrodes in the electrode extension area would be 
considerably narrow, and thus a discharge could possibly be 
generated in the electrode extension area. However, by 
Setting the gap between Scan electrodes 11 in the electrode 
extension area to be equal to or greater than that in the 
display area, the possibility of a discharge generating in the 
electrode extension area can be Suppressed. 
0281 Embodiment 3-2 
0282 FIG. 19 shows a structure of a PDP display device 
according to the present embodiment. 
0283) The structure of a PDP2 in the PDP display device 

is substantially the same as that shown in FIG. 14 relating 
to embodiment 3-1. 

0284 AS drive circuits, the panel includes scan pulse 
generation circuit 50 for applying a Scan pulse (i.e. a 
negative pulse of amplitude Vt referenced on a potential Vt), 
a Sustain pulse generation circuit 61 for applying a Sustain 
pulse 301, and an initialization pulse generation circuit 62 
for applying an initialization pulse, and as a circuit for 
applying a pulse to auxiliary discharge electrodes 31, the 
panel includes a discharge inducing pulse generation circuit 
55 for generating, in the write period, a discharge inducing 
pulse having a regular voltage Vp. 
0285) Initialization pulse generation circuit 62 operates 
using the output of Sustain pulse generation circuit 61 as a 
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provisional ground level, and Scan pulse generation circuit 
50 and discharge inducing pulse generation circuit 55 oper 
ate using the output of initialization pulse generation circuit 
62 as a provisional ground level. 

0286 Furthermore, as circuits for applying pulses to 
Sustain electrodes 12, the panel includes a Sustain pulse 
generation circuit 71 for applying a Sustain pulse, a Sustain 
write pulse generation circuit 72 for applying a positive 
sustain write pulse 120 (amplitude Ve) to sustain electrodes 
12, and an erase pulse generation circuit 73 for applying an 
erase pulse. 

0287 Here, Sustain pulse generation circuit 61 and ini 
tialization pulse generation circuit 62 are structure So as to 
apply Sustain and initialization pulses to auxiliary discharge 
electrodes 31 as well as Scan electrodes 11. The use of 
circuits 61 and 62 to apply pulse to electrodes 11 and 31 
allows costs relating to the circuitry of the panel to be 
reduced. 

0288 Sustain write pulse generation circuit 72 operates 
using the output of Sustain pulse generation circuit 71 as a 
provisional ground level, and erase pulse generation circuit 
73 operates using the output of Sustain write pulse genera 
tion circuit 72 as a provisional ground level. 

0289 Here, the sustain write pulse is applied so as to 
generate a write Sustain discharge between a Scan electrode 
and a Sustain electrode when a write discharge is generated, 
and thus allow for the accumulation of negative charge on 
the dielectric layer over the Sustain electrode. 
0290 Furthermore, the panel includes a data pulse gen 
eration circuit 80 for applying a data pulse to data electrodes 
in accordance with the display data. 

0291. As with embodiment 1-1 above, these circuits are 
controlled by panel control circuit 90. 

0292 FIG. 20 shows drive waveforms applied to the 
electrodes in PDP 2 according to the present embodiment. 

0293. The drive waveforms according to the present 
embodiment are the same as those in FIG. 16 relating to 
embodiment 3-1, although in comparison to embodiment 
3-1 in which a Voltage Vt equal to a reference Voltage level 
of Scan electrodes 11 is applied to auxiliary discharge 
electrodes 31 in the write period, in the present embodiment 
a Voltage Vp applied to auxiliary discharge electrodes 31 in 
the write period is determined by the wave height of a 
discharge inducing pulse 160 generated by discharge induc 
ing pulse generation circuit 55. 

0294 Consequently, voltage Vp can be set freely by 
discharge inducing pulse generation circuit 55, and thus it is 
possible to Set Voltage Vp to a higher value than Voltage Vt. 

0295). Here, the gap between scan electrodes 11 and 
auxiliary discharge electrodes 31 must be set So that a 
potential difference Vd2 (=Vp) between an auxiliary dis 
charge electrode and a Scan electrode to which the Scan pulse 
is being applied is slightly greater than the discharge Spark 
ing Voltage between the auxiliary discharge electrode and 
Scan electrode. AS Such, being able to Set Voltage Vp to a 
high value allows a certain degree of freedom in the Setting 
of the gap between the auxiliary discharge electrodes and 
Scan electrodes. 
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0296. In other words, the gap between scan electrodes 11 
and auxiliary discharge electrodes 31 is Set So that when the 
potential difference between a Scan electrode and an auxil 
iary discharge electrode is (Vp-Vt), a discharge does not 
occur between the two electrodes, and when the potential 
difference between the Scan electrode and auxiliary dis 
charge electrode is Vd2 (=Vp), a discharge does occur 
between the two electrodes. Consequently, Setting Voltage 
Vp to higher values allows Scan electrodes 11 and auxiliary 
discharge electrodes 31 to be set further apart. 
0297. The generation of discharges and the like in the 
panel during the write period when the waveforms shown in 
FIG. 20 are applied in PDP 2 is as described above in 
embodiment 3-1 with reference to FIG. 17. That is, an 
auxiliary discharge is generated between a Scan electrode 
and auxiliary discharge electrode whenever a Scan pulse is 
applied to the Scan electrode. And as a result of the large 
quantity of charged particles generated by the auxiliary 
discharge, the time required for a write discharge to occur 
after the application of a data pulse has been commenced is 
extremely short, and the write discharge can be generated 
effectively. 

0298 Here, because auxiliary discharge electrodes 31 are 
provided closer to Scan electrodes 11 than Sustain electrodes 
12, a discharge only occurs between auxiliary discharge 
electrodes 31 and Scan electrodes 11, and not between 
auxiliary discharge electrodes 31 and Sustain electrodes 12. 
0299 Furthermore, as shown in the example in FIG. 19, 
although auxiliary discharge electrodes 31 are shown in the 
example in FIG. 19 to be connected to each other so that the 
Same waveforms can be applied to all of the auxiliary 
discharge electrodes, the same effects can be achieved by 
applying the same waveforms to each of the auxiliary 
discharge electrodes, even if the auxiliary discharge elec 
trodes are not connected to each other. 

0300 Embodiment 3-3 
0301 A structure of the PDP according to the present 
embodiment is the same as PDP2 shown in embodiment 3-2 
above. The drive method is also the same as in embodiment 
3-2, although in the Sustain period according to the present 
embodiment, auxiliary discharge electrodes 31 may be set to 
a high impedance State as shown in FIG. 21 or maintained 
at a medium potential as shown in FIG. 22. 
0302) In order to set auxiliary discharge electrodes 31 to 
a high impedance State in the Sustain period as shown in 
FIG. 21, a Switch may be provided for turning “on” and 
“off” the connection between discharge inducing pulse gen 
eration circuit 55 (see drive circuit block in FIG. 19) and the 
auxiliary discharge electrodes, and the Switch may be set to 
“off” in the Sustain period, and “on” in all other periods. 
0303. In embodiment 3-2, because of the large potential 
difference between each auxiliary discharge electrode and an 
adjacent Sustain electrode, unnecessary discharge is gener 
ated between the auxiliary discharge electrodes and Sustain 
electrodes in the Sustain period, and this unnecessary dis 
charge can weaken or terminate a discharge generated 
between Scan electrodes 11 and Sustain electrodes 12. How 
ever, in the present embodiment, the occurrence of unnec 
essary discharge is prevented by maintaining auxiliary dis 
charge electrodes 31 in a high impedance State in the Sustain 
period. 
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0304. Here, the high impedance state may be maintained 
with the auxiliary discharge electrodes being connected to 
each other, although to improve the prevention of unneces 
Sary discharge it is preferable to disconnect auxiliary dis 
charge electrodes in the Sustain period and Separately main 
tain each auxiliary discharge electrode in a high impedance 
State. 

0305 As shown in FIG. 22, on the other hand, in order 
to maintain auxiliary discharge electrodes 31 at a medium 
potential in the Sustain period, the output of discharge 
inducing pulse generation circuit 55 may be kept at a regular 
level that is of the same polarity as the Sustain pulse but 
lower in value (i.e. approx. 72 the amplitude of the Sustain 
pulse). 
0306 In this case, the potential of all of the auxiliary 
discharge electrodes in the Sustain period is maintained as at 
a level approximating the middle of the range over which the 
potential of Scan electrodes 11 and Sustain electrodes 12 
fluctuates (i.e. a "medium potential”), and as result no great 
Voltage occurs between auxiliary discharge electrodes 31 
and adjacent Sustain electrodes 12. AS in the high impedance 
example above, it is thus possible to prevent the occurrence 
of unnecessary discharge. 

0307 Here, the circuit structure is, as shown in FIG. 19, 
relatively simple, Since auxiliary discharge electrodes 31 in 
PDP 2 are connected to one another so that they can be 
driven collectively by discharge inducing pulse generation 
circuit 55. 

0308 Embodiment 3-4 
0309 FIG. 23 shows a structure of a PDP display device 
according to the present embodiment. 
0310. The structure of a PDP2 in the PDP display device 
is the same as that shown in FIG. 14 relating to embodiment 
3-1 above. 

0311. A structure of the drive circuits is the same as that 
shown in FIG. 19, although included in the structure is a 
Second initialization pulse generation circuit 63 for applying 
a Second initialization pulse 101 having a regular amplitude 
(Vs) to auxiliary discharge electrodes 31 in the initialization 
period. 

0312 The circuits are connected such that discharge 
inducing pulse generation circuit 55 operates using the 
output of Sustain pulse generation circuit 61 as a provisional 
ground level, and Second initialization pulse generation 
circuit 63 operates using the output of discharge inducing 
pulse generation circuit 55 as a provisional ground level. 
0313 FIG. 24 shows drive waveforms applied to the 
electrodes in PDP 2 according to the present embodiment. 
The application of these waveforms will now be described 
with reference to FIG. 24. 

0314. The drive waveforms applied to scan electrodes 11, 
Sustain electrodes 12 and data electrodes 21 are the same as 
those shown in FIG. 20 relating to embodiment 3-2. 
0315. On the other hand, a positive second initialization 
pulse 101 (voltage Vs) having an amplitude Vs is applied to 
auxiliary discharge electrodes 31 by Second initialization 
pulse generation circuit 63 in the initialization period, and a 
positive Sustain pulse 161 (voltage Vp2) having an ampli 
tude Vp2 is applied to the auxiliary discharge electrodes by 
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discharge inducing pulse generation circuit 55 in the Sustain 
period. Here, amplitude Vs of the Second initialization pulse 
is Set lower than an amplitude of the initialization pulse 
applied to Scan electrodes 11. 
0316 Consideration will now be given to the setting of 
Voltage Vp2 and the gap between Scan electrodes 11 and 
auxiliary discharge electrodes 31. 
0317. When, in the write period, a discharge inducing 
pulse is applied to auxiliary discharge electrodes 31 without 
a Scan pulse being applied to Scan electrodes 11, a potential 
difference of Vd3=(potential difference resulting from 
charge Stored in the initialization period)+(Vp2-Vt) occurs 
between the Scan electrodes and auxiliary discharge elec 
trodes. Furthermore, when, in the write period, a Scan pulse 
is applied to Scan electrodes 11 in addition to the discharge 
inducing pulse applied to auxiliary discharge electrodes 31, 
a potential difference of Vd4=(potential difference resulting 
from charge Stored in the initialization period)+Vp2 occurs 
between the Scan electrodes and auxiliary discharge elec 
trodes. 

0318 Consequently, the value of voltage Vp2 and the 
width of the gap between Scan electrodes 11 and auxiliary 
discharge electrodes 31 is Set So that a discharge is not 
generated between Scan electrodes 11 and auxiliary dis 
charge electrodes 31 at a potential difference between these 
electrodes of Vd3, whereas a discharge is generated between 
Scan electrodes 11 and auxiliary discharge electrodes 31 at 
a potential difference between these electrodes of Vd4. 
0319. The following description relates to the generation 
of discharges and the like in the panel during the initializa 
tion and write periods when the drive waveforms shown in 
FIG. 24 are applied. 
0320 In the present embodiment, the amplitude Vs of 
Second initialization pulse 101 applied to auxiliary discharge 
electrodes 31 is of lower amplitude than initialization pulse 
100, and thus a preliminary discharge is generated between 
auxiliary discharge electrodes 31 and Scan electrodes 11 in 
the initialization period (see FIG. 25A). 
0321. As a result of this preliminary discharge, positive 
charge is Stored on the dielectric layer above auxiliary 
discharge electrodes 31, and negative charge is Stored on the 
dielectric layer above scan electrodes 11 (see FIG. 25B). 
0322 Next, an auxiliary discharge is generated between 
Scan electrodes 11 and auxiliary discharge electrodes 31 in 
the write period when the Scan pulse is applied to Scan 
electrodes 11 (see FIG. 25C), and space charge is generated 
in the discharge space (see FIG. 25D). 
0323 The basic operations and effects according to this 
Structure are the Same as those in embodiment 3-2, and thus 
the occurrence of defective writing can be Suppressed, even 
when the Scan pulse and data pulse are Set to have a short 
pulse width (approx. 1.0 usec). In the present embodiment, 
however, it is possible to Set amplitude Vp2 of the discharge 
inducing pulse to a lower value than amplitude Vp of the 
discharge inducing pulse in embodiment 3-2. 
0324. In other words, a comparison of potential differ 
ence Vd4 of the present embodiment with potential differ 
ence Vd2 (=Vp) of embodiment 3-2 shows that both Vd4 
and Vd2 can be viewed similarly, since both potential 
differences result in a Voltage that only Slightly exceeds the 
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discharge Sparking Voltage between the Scan electrodes and 
the auxiliary discharge electrodes. Consequently, it is pos 
Sible to Set amplitude Vp2 of the discharge inducing pulse to 
a lower value than amplitude Vp of the discharge inducing 
pulse applied to auxiliary discharge electrodes 31 in embodi 
ment 3-2. 

0325 Costs related to the circuitry can thus be reduced as 
a result of being able to lower the Voltage resistance of the 
circuit elements in discharge inducing pulse generation 
circuit 55. 

0326 Furthermore, the voltage resulting from the dis 
charge inducing pulse applied in the write period is Supple 
mented by the Voltage generated by the charge Stored in the 
initialization period, and thus an auxiliary discharge can be 
generated, even when amplitude Vp2 of the discharge induc 
ing pulse is set lower than the discharge Sparking Voltage 
between Scan electrodes 11 and auxiliary discharge elec 
trodes 31. 

0327 Moreover, because sustain pulse generation circuit 
61 is used to apply pulses to both Scan electrodes 11 and 
auxiliary discharge electrodes 31 according to the present 
embodiment, circuitry costs can be reduced below those 
involved in providing Separate circuits. 

0328. Variations of the Present Embodiment 
0329. As shown by the drive waveforms in FIG. 26, by 
Setting auxiliary discharge electrodes 31 to a ground poten 
tial instead of applying the Second initialization pulse, the 
same effects as described for the present embodiment can be 
achieved, even when the an amplitude Vp3 of the discharge 
inducing pulse is Set to a lower value than amplitude Vp2. 
Moreover, according to this variation, it is possible to omit 
Second initialization pulse generation circuit 63, and thus 
further reduce circuitry costs. 
0330. Also, the second initialization pulse applied to 
auxiliary discharge electrodes 31 need not have a positive 
polarity, and may be set to have a negative polarity. In this 
case, the amount of positive charge Stored over auxiliary 
discharge electrodes 31 is further increased, and thus the 
Same effects of the present embodiment can be achieved, 
even if the amplitude of the discharge inducing pulse applied 
to auxiliary discharge electrodes 31 is Set Still lower. 

0331 Furthermore, as described above in embodiment 
3-3, by maintaining the output of Second initialization pulse 
generation circuit 63 or discharge inducing pulse generation 
circuit 55 (see drive circuit block in FIG. 23) to be either (i) 
in a high impedance State in the Sustain period, or (ii) /2 the 
amplitude of the Sustain pulse in the Sustain period, it is 
possible to prevent the weakening or terminating of a Sustain 
discharge between the Scan electrodes 11 and Sustain elec 
trodes 12 required for display, and it is further possible to 
prevent a discharge from occurring between auxiliary dis 
charge electrodes 31 and Sustain electrodes 12. 
0332) Again, the same effects as described above for the 
present embodiment can be achieved, even if the positioning 
of Second initialization pulse generation circuit 63 and 
discharge inducing pulse generation circuit 55 is Switched So 
that circuit 63 is operated using the output of Sustain pulse 
generation circuit 61 as a reference potential, and circuit 55 
is operated using the output of circuit 63 as a reference 
potential. 
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0333 Embodiment 3-5 
0334 FIG. 27 shows drive waveforms of a PDP accord 
ing to the present embodiment. These drive waveforms are 
substantially the same as those shown in FIG. 16, although 
in the present embodiment, a short delay period Tcl is Set 
between the time at which application of the Scan pulse is 
commenced and the time at which application of the data 
pulse is commenced. 
0335 The setting of delay period Tid may be conducted 
by adjusting the timing at which the trigger Signal is sent 
from panel control circuit 90 to data pulse generation circuit 
80. 

0336 Delay period Tcl may be set to be greater than Ons 
and less than or equal to 500 ns, although preferably below 
300 ns. The reasons for this are as follows. 

0337 According to this structure, the auxiliary discharge 
is generated after a short delay from when application of the 
Scan pulse is commenced, and the Space charge resulting 
from this discharge recombines over time and is eliminated. 
Furthermore, in order to generate a fast and effective write 
discharge, the data pulse must be applied while there is space 
charge in the discharge Space. Consequently, application of 
the data pulse is preferably conducted after the generation of 
Space charge from the auxiliary discharge and before the 
Space charge is eliminated. This period is in a range of 0 ns 
to 500 ns. 

0338 Consequently, by delaying application of the data 
pulse by 0 ns to 500 ns after application of the scan pulse is 
commenced, it is possible to further shorten the time period 
required for the write discharge to generate from the auxil 
iary discharge. 

0339 Here, the drive waveforms shown in FIG.16 relate 
to when delay period Tcl=0. 
0340 Furthermore, the same effects as described for the 
present embodiment can be achieved by Setting delay period 
Td in not only embodiment 3-1 but also in embodiments 3-2 
to 3-4. 

0341 Embodiment 3-6 
0342. In embodiments 3-1 to 3-4 relating to PDP 2, an 
auxiliary discharge is generated between a Scan electrode 11 
and an auxiliary discharge electrode 31 whenever a Scan 
pulse is applied to the Scan electrode. However, in the 
present embodiment, as described below, it is possible to 
further enhance the generation of this auxiliary discharge by 
making some adjustments to the electrode structure of PDP 
2. 

0343. In the example shown in FIG. 28A, one or a 
plurality of ctenoid-shaped Small protrusions 33a is formed 
on auxiliary discharge electrodes 31 in the cells, So as to 
protrude toward Scan electrodes 11. According to this struc 
ture, the gap between auxiliary discharge electrodes 31 and 
Scan electrodes 11 is narrowed, and this facilitates the 
generation of the auxiliary discharge. 

0344) In the example shown in FIG. 28B, a wide pro 
trusion33b is formed on auxiliary discharge electrodes 31 in 
the cells, So as to protrude toward Scan electrodes 11. 
According to this structure, in addition to the gap between 
auxiliary discharge electrodes 31 and Scan electrodes 11 
being narrowed, the resistance value of auxiliary discharge 
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electrodes 31 is reduced, and this prevents a reduction in 
Voltage when a discharge is generated, in addition to facili 
tating the generation of an auxiliary discharge. 

0345. In the example shown in FIG. 28C, one or a 
plurality of T-shaped protrusions 33c is formed on auxiliary 
discharge electrodes 31 in the cells, So as to protrude toward 
Scan electrodes 11. 

0346 And in the example shown in FIG. 28D, one or a 
plurality of L-shaped protrusions 33c is formed on auxiliary 
discharge electrodes 31 in the cells, So as to protrude toward 
Scan electrodes 11. According to these Structures, in addition 
to the auxiliary discharge being facilitated by the narrowing 
of the gap between auxiliary discharge electrodes 31 and 
Scan electrodes 11, it is possible to prevent the electrodes 
from burning out due to the flow of exceSS Voltage current. 
0347 In comparison with the T-shaped protrusions 33c in 
FIG. 28C, which each have two end parts (i.e. the circled 
parts in FIG. 28C), the L-shaped protrusions 33d in FIG. 
28D each have only one end part. Here, it is relatively easy 
for the end parts of electrodes formed on a Substrate to 
become detached from the Substrate. AS Such, there is leSS 
chance of the end parts of the L-shaped protrusions from 
becoming detached. 

0348 Here, in the examples shown FIGS. 28A to 28D, 
protrusions 33a to 33d are formed on auxiliary discharge 
electrodes 31. However, the same effects can be achieved, 
even if protrusions 33a to 33d are formed on scan electrodes 
11 as Shown in FGS. 28E to 28H. 

0349 Embodiment 4-1 
0350 Structure of PDP Display Device 
0351 FIG. 29 shows a structure of a PDP display device 
according to the present embodiment. FIG. 30 is a structural 
cross-sectional diagram along a B-B axis of a PDP3 shown 
in FIG. 29. 

0352) The structure of PDP 3 in the PDP display device 
is the same as PDP 2 shown in FIG. 14, although in 
comparison with PDP 2 in which auxiliary discharge elec 
trodes 31 are provided adjacent to Scan electrodes 11 So that 
an auxiliary discharge may be generated between Scan 
electrodes and adjacent auxiliary discharge electrodes, in 
PDP 3 of the present embodiment, a pair of auxiliary 
discharge electrodes (i.e. a first auxiliary discharge electrode 
41 and a second auxiliary discharge electrode 42) are 
arranged adjacent to each Scan electrode 11, the auxiliary 
discharge electrodes are provided over a shading film 43, 
and the auxiliary discharge is generated between the auxil 
iary discharge electrodes 41 and 42 in each pair. 

0353. In order to generate an auxiliary discharge between 
first and Second auxiliary discharge electrodes 41 and 42, the 
gap between electrodes 41 and 42 is Set So that a Small 
discharge is generated at a potential difference of approxi 
mately (Vt-Vg). Here, this gap is preferably set at a width 
that allows a discharge to be generated when the aforemen 
tioned potential difference is greater than or equal to (Vt 
Vg)/2. In numerical terms this equates to a gap in a range of 
10 um to 50 lum. 

0354) Furthermore, as shown in FIG. 29, each first aux 
iliary discharge electrode 41 is connected to an adjacent Scan 
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electrode 11, and Second auxiliary discharge electrodes 42 
are connected to each other at point P in FIG. 29. 
0355 The drive circuit structure according to the present 
embodiment is identical to that described in embodiment 3-1 
with reference to FIG. 14, and thus there is no increase in 
circuitry related costs according to the present embodiment. 

0356 Drive Waveforms and Drive Circuits 
0357 FIG. 31 shows drive waveforms applied to the 
electrodes in PDP 3. 

0358. The drive waveforms applied to scan electrodes 11, 
Sustain electrodes 12 and data electrodes 21 are the same as 
those shown in FIG. 16 relating to embodiment 3-1, and the 
operation of PDP 3 is basically the same as for drive 
waveforms in a conventional three electrode AC-type Sur 
face discharge PDP. Also, the drive waveforms applied to 
Second auxiliary discharge electrodes 42 are the same as 
those applied to auxiliary discharge electrodes 31 as 
described in embodiment 3-1 with reference to FIG. 16. 

0359 Furthermore, the drive waveforms applied to each 
first auxiliary discharge electrode 41 are the same as those 
applied to Scan electrodes 11 positioned adjacent thereto. 
Here, with respect to first auxiliary discharge electrodes 41, 
FIG. 31 only shows the drive waveform applied to the first 
auxiliary discharge electrode positioned adjacent to Scan 
electrode Xn. 

0360 The generation of discharges and the like in the 
panel during the write period will now be described with 
reference to FIGS. 32A to 32C. 

0361 Since the Scan pulse has a negative polarity and an 
amplitude (Vt-Vg), a potential difference (Vt-Vg) occurs 
between first auxiliary discharge electrodes 41 and Second 
auxiliary discharge electrodes 42 when the Scan pulse is 
applied to Scan electrodes 11. Consequently, as shown in 
FIG. 32A, an auxiliary discharge is generated between the 
first and Second auxiliary discharge electrodes whenever the 
Scan pulse is applied to the Scan electrodes. And as shown 
in FIG. 32B, Space charge is generated in the discharge 
Space as a result of the auxiliary discharge. 

0362. On the other hand, a data pulse is applied to the 
data electrode corresponding to the on-cell whenever the 
Scan pulse is applied to the Scan electrode in the on-cell. 
Because of the large amount of Space charge existing in the 
on-cell as a result of the auxiliary discharge, a write dis 
charge is generated quickly and effectively. Thus, it is 
possible to generate a write discharge effectively, even when 
the Scan pulse is set to have a short pulse width (i.e. approx. 
1.0 usec). 
0363. Furthermore, as described above in embodiment 
3-1, because the number of auxiliary discharges that are 
generated is not great, there is no deterioration in the 
properties of protective layer 15 caused by ion Sputtering. 
Moreover, because a Shading film is formed beneath each 
pair of first and Second auxiliary discharge electrodes 41 and 
42, it is possible to SuppreSS reductions in contrast caused by 
the auxiliary discharge. 

0364. In addition to the effect achievable by embodiment 
3-1 above, the present embodiment can achieve the follow 
ing. 
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0365. In embodiment 3-1, because an auxiliary discharge 
is generated between auxiliary discharge electrodes 31 and 
Scan electrodes 11, either exceSS or insufficient amounts of 
wall charge may be Stored on the Surface of the dielectric 
layer over Scan electrodes 11, and this may result in defec 
tive illumination, Such as off-cells being illuminated or 
on-cells not being illuminated in the Sustain period. 

0366) However, in the present embodiment, because the 
auxiliary discharge is generated between the first and Second 
auxiliary discharge electrodes 41 and 42 (i.e. electrodes 
other than Scan electrodes 11), the auxiliary discharge has 
virtually no effect on the formation of wall charge on the 
dielectric layer over Scan electrodes 11. This means that 
prior art drive technology for a conventional three electrode 
AC-type surface discharge PDP can be used without modi 
fication to conduct the basic driving of Scan electrodes 11, 
Sustain electrodes 12 and data electrodes 21. 

0367. Here, as shown in the example in FIG. 30, first and 
second auxiliary discharge electrodes 41 and 42 in PDP3 are 
formed directly over shading film 43, and these electrodes 
are covered with dielectric layer 14 and protective layer 15. 
However, as shown in FIG. 33, dielectric layer 14 and 
protective layer 15 may be formed over shading film 43, and 
first and Second auxiliary discharge electrodes 41 and 42 
may then be formed on top of layers 14 and 15. In this case, 
the auxiliary discharge can Still be generated as described 
above, even though first and Second auxiliary discharge 
electrodes 41 and 42 face directly into the discharge Space. 

0368. Furthermore, because the number of auxiliary dis 
charges that are generated is not great, there is no deterio 
ration of the properties of first and Second auxiliary dis 
charge electrodes 41 and 42 due to ion Sputtering. Moreover, 
because a shading layer is formed beneath electrodes 41 and 
42, it is possible to Suppress the reductions in contrast 
caused by the auxiliary discharge. 

0369 Configurations within Electrode Extension Area 

0370. The configuration of electrodes within the elec 
trode extension area will now be described with reference to 
FIG. 34. 

0371. In PDP3 of the present embodiment, the number of 
first auxiliary discharge electrodes 41 and Second auxiliary 
discharge electrodes 42 formed on the front glass Substrate 
10 is each equal to the number of scan electrodes 11, and 
thus the number of electrodes increases two-fold over the 
number of scan electrodes in a conventional PDP. 

0372) If, for example, scan electrodes 11 and first and 
Second auxiliary discharge electrodes 41 and 42 were 
extended to an area outside of Sealing unit 16, the number of 
electrodes in the electrode extension area would be 1.5 times 
that of embodiment 3-1 (or 3 times that of a conventional 
PDP), and connecting each of the electrodes in the electrode 
extension area to the FPC would be difficult. 

0373). However, in the present embodiment, first auxiliary 
discharge electrodes 41 are connected to adjacent Scan 
electrodes 11 within the area marked by sealing unit 16 (i.e. 
electrodes 41 are not extended), and thus the number of 
electrodes that are extended beyond the area marked by 
Sealing unit 16 is restricted to the same as that in embodi 
ment 3-1. 
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0374 Consequently, by setting the gap between scan 
electrodes 11 in the electrode extension area to be greater 
than or equal to the equivalent gap in the display area (i.e. 
the same as in embodiment 3-1), it is possible to prevent a 
discharge from being generated in the electrode extension 
aca. 

0375. Furthermore, as in embodiment 3-1, the gap 
between the first and Second auxiliary discharge electrodes 
in each pair widens in a Section of the display area near 
sealing unit 16 (i.e. the circled section in FIG. 34), and the 
gap between these electrodes in the electrode extension area 
is set to be wide. 

0376 Specifically, by setting the gap between first and 
Second auxiliary discharge electrodes 41 and 42 in the 
electrode extension area at a width (preferably in a range of 
approx. 50 um to 300 um) that does not allow a discharge to 
generate even at a potential difference of approximately 
(Vt-Vg), it is possible to prevent a discharge from occur 
ring between the first and Second auxiliary discharge elec 
trodes in the electrode extension area. 

0377 Embodiment 4-2 
0378 FIG. 35 shows a PDP display device according to 
the present embodiment. The structure of a PDP3 in the PDP 
display device is the same as that shown in FIG. 29 relating 
to embodiment 4-1. 

0379 Since the drive circuitry is the same as that in 
embodiment 3-2, a detailed description will not be given 
here, although to apply pulses to Scan electrodes 11 and first 
auxiliary discharge electrodes 41, the panel includes Scan 
pulse generation circuit 50 for applying a scan pulse (i.e. a 
negative pulse of amplitude Vt referenced on a potential Vt), 
Sustain pulse generation circuit 61 for applying a Sustain 
pulse, and initialization pulse generation circuit 62 for 
applying an initialization pulse. Furthermore, to apply pulses 
to Second auxiliary discharge electrodes 41, the panel 
includes discharge inducing pulse generation circuit 55 for 
generating, in the write period, a discharge inducing pulse 
having a regular voltage Vp, and to apply pulses to Sustain 
electrodes 12, the panel includes a Sustain pulse generation 
circuit 71 for applying a Sustain pulse, a Sustain write pulse 
generation circuit 72 for applying a positive Sustain write 
pulse 120 (amplitude Ve) to sustain electrodes 12, and an 
erase pulse generation circuit 73 for applying an erase pulse 
to Sustain electrodes 12. 

0380 FIG. 36 shows drive waveforms applied to the 
electrodes in PDP 3. Although these drive waveforms are 
substantially the same as those shown in FIG. 31 relating to 
embodiment 4-1, in the present embodiment it is possible for 
discharge inducing pulse generation circuit 55 to adjust 
Voltage Vp applied to Second auxiliary discharge electrodes 
42 in the write period independently of voltage Vt, and thus 
Voltage Vp can be set to a high value. 

0381. The value of voltage Vp and the width of the gap 
between first and Second auxiliary discharge electrodes 41 
and 42 are set So that (i) a potential difference between a first 
and Second auxiliary discharge electrode positioned adjacent 
to a Scan electrode to which a Scan pulse is being applied 
only slightly exceeds the discharge Sparking Voltage 
between electrodes 41 and 42, (ii) a discharge is not gener 
ated between electrodes 41 and 42 when the potential 
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difference between these electrodes is (Vp-Vt), and (iii) a 
discharge is generated between electrodes 41 and 42 at a 
potential difference Vp. 
0382 Here, because voltage Vp is set at a high value in 
the present embodiment, it is possible to Set the gap between 
the first and Second auxiliary discharge electrodes in each 
pair to be wider than was possible in embodiment 4-1. 
0383. The generation of discharges and the like when the 
waveforms shown in FIG. 36 are applied in PDP 3 is the 
same as described in embodiment 4-1 with reference to FIG. 
32, and thus an auxiliary discharge is generated between first 
and Second auxiliary discharge electrodes 41 and 42 when 
ever a Scan pulse is applied. Consequently, due to the large 
quantity of charged particles generated from the auxiliary 
discharge, a write discharge occurs only an extremely short 
period after application of the data pulse has been com 
menced, and the write discharge can be generated effec 
tively. 
0384 Furthermore, because the auxiliary discharge is 
generated between the first and Second auxiliary discharge 
electrodes, there is virtually no effect on the formation of 
wall charge on the dielectric layer over Scan electrodes 11. 
There is also no deterioration of the properties of dielectric 
layer 15 due to ion Sputtering, and reductions in contrast 
caused by the auxiliary discharge are Suppressed by Shading 
film 43. Moreover, because the Sustain pulse generation 
circuit is used to apply pulses to both the Scan electrodes and 
the first auxiliary discharge electrodes, costs related to the 
circuitry can be reduced. These effects are the same as those 
described in embodiment 4-1. 

0385 Embodiment 4-3 
0386 The present embodiment is basically the same as 
embodiment 4-2, although the present embodiment differs in 
that, as shown in FIG. 37, the second auxiliary discharge 
electrodes are maintained in a high impedance State in the 
sustain period, or as shown in FIG. 38, the output of 
discharge inducing pulse generation circuit 55 is maintained 
at approximately /2 the Sustain pulse amplitude in order to 
maintain the Second auxiliary discharge electrodes at a 
potential that is intermediate with respect to the potential of 
Scan electrodes 11 and Sustain electrodes 12. 

0387. The method of maintaining second auxiliary dis 
charge electrodes 42 in a high impedance State is the same 
as that described in embodiment 3-3 above. 

0388. The effects are also the same as those described in 
embodiment 3-3. Thus, in comparison to embodiment 4-1 in 
which the large potential difference between Second auxil 
iary discharge electrodes 42 and Sustain electrodes 12 in the 
Sustain period may cause an unnecessary discharge between 
these electrodes and thus a weakening or terminating of the 
Sustain discharge between Scan electrodes 11 and Sustain 
electrodes 12, in the present embodiment these detrimental 
effects can be prevented. 
0389 Here, the structure of the circuits when second 
auxiliary discharge electrodes 42 are kept at a medium 
potential may be simplified by connecting electrodes 42 to 
one another and driving them collectively. 
0390 Embodiment 4-4 
0391 FIG. 39 shows a structure of a PDP display device 
according to the present embodiment. The structure of a PDP 
3 in the PDP display device is the same as that described in 
embodiment 4-1. 
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0392 The circuitry structure of PDP3 is the same as that 
shown in FIG. 23 relating to embodiment 3-4. That is, a 
drive circuit of the present embodiment is the same as that 
shown in FIG. 35, although a second initialization pulse 
generation circuit is included for applying a pulse having a 
regular Voltage Vs to Second auxiliary discharge electrodes 
42 in the initialization period. 
0393. The drive waveforms applied to the electrodes are 
the same as those shown in FIG. 40, and thus the drive 
waveforms applied to Scan electrodes 11, Sustain electrodes 
12 and data electrodes 21 are the same as the drive wave 
forms for a prior art three electrode AC-type Surface dis 
charge PDP. 

0394. In the initialization period, a second initialization 
pulse (voltage Vs) having an amplitude Vs (i.e. having an 
amplitude Set lower than an amplitude of the initialization 
pulse applied to Scan electrodes 11) is applied to Second 
auxiliary discharge electrodes 42, and in the write period a 
discharge inducing pulse (voltage Vp2) having an amplitude 
Vp2 is applied to electrodes 42. 
0395. The generation of discharges and the like when the 
drive waveforms shown in FIG. 40 are applied in the panel 
will now be described. 

0396 The drive waveforms applied to scan electrodes 11, 
Sustain electrodes 12 and data electrodes 21 are the same as 
those shown in FIG. 36, and the basic operation is also the 
Same as that of embodiment 4-2. However, in the present 
embodiment, a Second initialization pulse having an ampli 
tude Vs (i.e. lower than an amplitude of initialization pulse) 
is applied to Second auxiliary discharge electrodes 42 in the 
initialization period, and this results in a discharge 903 being 
generated between the Second auxiliary discharge electrodes 
and the first auxiliary discharge electrodes (FIG. 41A). 
0397 As a result of this discharge, positive charge is 
Stored on the dielectric layer above Second auxiliary dis 
charge electrodes 42, and negative charge is Stored on the 
dielectric layer above first auxiliary discharge electrodes 41 
(FIG. 41B). 
0398 Next, when in the write period a discharge inducing 
pulse is applied to Second auxiliary discharge electrodes 42 
without a Scan pulse being applied to Scan electrodes 11, a 
potential difference Vd3=(potential difference resulting from 
charge Stored in initialization period)+(Vp2-Vt) occurs 
between the first and Second auxiliary discharge electrodes. 
0399 Furthermore, when in the write period a scan pulse 
is applied to Scan electrodes 11 together with the application 
of the discharge inducing pulse to Second auxiliary discharge 
electrodes 42, a potential difference Vd4=(potential differ 
ence resulting from charge Stored in initialization period)+ 
Vp2 occurs between the first and Second auxiliary discharge 
electrodes. 

0400 Here, an auxiliary discharge is generated between 
the first and Second auxiliary discharge electrodes whenever 
the Scan pulse is applied. Space charge is generated in the 
discharge space following this auxiliary discharge (FIG. 
41D) Consequently, the time required for a write discharge 
to generate (FIG. 41E) in the on-cell after application of the 
data pulse is commenced can be greatly reduced in com 
parison to the prior art, and the write discharge can be 
generated effectively. 
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04.01. In the present embodiment, the value of voltage 
Vp2 and the width of the gap between a first and second 
auxiliary discharge electrodes in each pair is Set So that a 
discharge is not generated between the first and Second 
auxiliary discharge electrodes when the potential difference 
between these electrodes is Vd3, and So that a discharge is 
generated between the first and Second auxiliary discharge 
electrodes when the potential difference between these elec 
trodes is Vd4. 

0402 Here, a comparison of potential difference VdA in 
the present embodiment with potential difference Vd2 in 
embodiment 4-2 shows that because both Vd2 and Vd4 
result in a Voltage that Slightly exceeds the discharge Spark 
ing Voltage between the first and Second auxiliary discharge 
electrodes, it is possible to Set Voltage Vp2 to a lower value 
than Voltage Vp. Thus circuitry costs can be reduced as a 
result of being able to lower the resistance Voltage of circuit 
elements in discharge inducing pulse generation circuit 55. 

0403. Variations of the Present Embodiment 
04.04 Even if the second initialization pulse is not applied 
to Second auxiliary discharge electrodes 42, the same effects 
can be achieved by Setting Second auxiliary discharge elec 
trodes 42 to a ground potential in the initialization period. 
This structure allows for Second initialization pulse genera 
tion circuit 63 to be omitted, and thus for circuitry costs to 
be further reduced. 

04.05 Also, the second initialization pulse (amplitude Vs) 
applied to Second auxiliary discharge electrodes 42 need not 
be of positive polarity. For example, if the Second initial 
ization pulse is of negative polarity, then the amount of 
positive charge Stored over Second auxiliary discharge elec 
trodes 42 is further increased, and this allows for further 
reductions in amplitude Vp2 of the discharge inducing pulse 
applied to Second auxiliary discharge electrodes 42. 

0406 AS described in embodiment 4-3 above, by main 
taining the output of Second initialization pulse generation 
circuit 63 or discharge inducing pulse generation circuit 55 
(see drive circuit block in FIG. 39) either in a high imped 
ance State in the Sustain period or at approximately /2 the 
Sustain pulse amplitude in the Sustain period, it is possible to 
prevent the weakening or terminating of the Sustain dis 
charge generated between the Scan electrodes and Sustain 
electrodes required for image display. 

0407 Here, in the example shown in FIG. 39, all of the 
Second auxiliary discharge electrodes are connected to one 
another, although even if they are not all connected, the same 
effects can be achieved by applying the same drive wave 
forms to all of the Second auxiliary discharge electrodes. 

04.08 Embodiment 4-5 
04.09 FIG. 42 shows a structure of a PDP display device 
according to the present embodiment. 

0410 The structure of a PDP 4 in the PDP display device 
is the same as that of PDP 3 in embodiment 4-2 above, 
although in comparison to PDP 3 of embodiment 4-2 in 
which each first auxiliary discharge electrode 41 is con 
nected to an adjacent scan electrode 11, in PDP 4 of the 
present embodiment as shown in FIG. 42, each first auxil 
iary discharge electrode is connected to the Scan electrode 
positioned in the next line. 
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0411 Furthermore, the structure of the drive circuits is as 
described in embodiment 4-2, and the drive waveforms 
applied to electrodes 11, 12, 21 and 41 are the same as those 
shown in FIG. 36. 

0412. In the present embodiment, when a scan pulse is 
applied to Scan electrode Xn, the same pulse is applied to a 
first auxiliary discharge electrode positioned adjacent to 
Scan electrode Xn+1 (i.e. the Scan electrode Subsequent to 
Scan electrode Xin), and an auxiliary discharge is generated 
between this first auxiliary discharge electrode and a Second 
auxiliary discharge electrode positioned adjacent thereto. In 
other words, at the same time that the Scan pulse is applied 
to Scan electrode Xn, an auxiliary discharge is generated in 
the on-cell during a period equivalent to one line of writing 
prior to the data pulse being applied to data electrode Zm in 
the on-cell. 

0413 Consequently, the application of Scan and data 
pulses in order to write the on-cell is conducted with Space 
charge from the auxiliary discharge (i.e. generated one line 
of writing earlier) having been Sufficiently dispersed 
throughout the discharge Space of the on-cell. Thus it is 
possible to further enhance the reductions in time required 
for a discharge to be sparked from the auxiliary discharge. 
0414. Here, the descriptions given in embodiment 4-3 in 
relation to maintaining a high impedance state (FIG.37) and 
a medium potential (FIG. 38), and the description given in 
embodiment 4-4 in relation to a potential of the pulse applied 
to Second auxiliary discharge electrodes 42 in the initializa 
tion period (FIG. 40, etc) can be applied equally to the PDP 
display device of the present embodiment. 
0415 Embodiment 4-6 
0416) As shown in FIGS. 43A to 43H, the generation of 
the auxiliary discharge can be facilitated by providing pro 
trusions 44a to 44d on first auxiliary discharge electrodes 41 
or by providing protrusions 45a to 45d on second auxiliary 
discharge electrodes 42 in the PDP display devices described 
in embodiments 4-1 to 4-5 above. 

0417. Here, the shape of protrusions 44a to 44d and 
protrusions 45a to 45d shown in FIGS. 43A to 43H have the 
Same characteristics as protrusions 33a to 33d and protru 
sions 13a to 13d shown in FIGS. 28A to 43H, respectively, 
and the effects of these configurations is also respectively the 
SC. 

0418 Related Matters 
0419. The setting of delay period Tcl as described in 
embodiment 3-5 can be applied equally to embodiments 4-1, 
4-2, 4-3 and 4-4, and as described above, it is possible to 
further enhance the reductions in time required for a dis 
charge to be sparked from the auxiliary discharge. 

0420 Although the above embodiments are described in 
terms of each subfield being provided with an initialization 
period in which an initialization pulse is applied, it is not 
necessary to provide an initialization period in each Subfield. 
For example, the present invention may be realized by only 
providing an initialization period at the head of each field. 
0421 Furthermore, the initialization period is not always 
required, and the present invention may be realized by 
Structuring each Subfield from only a write period and a 
Sustain period. 
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0422 Furthermore, although the erase pulse is applied to 
Sustain electrodes 12 in the above embodiments, the erase 
pulse may be applied to Scan electrodes 11. 

INDUSTRIAL APPLICABILITY 

0423. The PDP of the present invention is applicable in 
display devices of computers, televisions, and the like, and 
is particularly applicable in large-screen display devices that 
conduct high definition image display. 

1. A drive method for driving a plasma display panel that 
has plural pairs of first and Second electrodes extending 
parallel to each other, a plurality of third electrodes extend 
ing orthogonally to the pairs of first and Second electrodes, 
and cells formed where the electrodes interSect orthogonally, 
the drive method driving the plasma display panel by 
applying a Scan pulse Sequentially to the first electrodes and 
a data pulse Selectively to the third electrodes in a write 
period, in order to generate a write discharge Selectively in 
the plurality of cells, and illuminating a written cell in a 
Sustain period that Succeeds the write period, wherein 
when the Scan pulse is applied to the first electrodes in the 

write period, a write auxiliary discharge of Smaller 
magnitude than the write discharge is generated at least 
in a cell Selected for writing or in a cell positioned 
adjacent to the Selected cell. 

2. The drive method of claim 1, comprising: 
an auxiliary pulse application Step of applying, in the 

write period, an auxiliary pulse to a third electrode in 
a cell other than the selected cell, at the same time that 
the Scan pulse is applied to the first electrodes, the 
auxiliary pulse having the same polarity as the data 
pulse. 

3. The drive method of claim 2, wherein 
the auxiliary pulse applied in the auxiliary pulse applica 

tion Step is Set to have a shorter pulse width than the 
data pulse. 

4. The drive method of claim 2, wherein 
the auxiliary pulse applied in the auxiliary pulse applica 

tion Step is Set to have a lower average Voltage absolute 
value than the data pulse. 

5. The drive method of claim 4, wherein 
the auxiliary pulse applied in the auxiliary pulse applica 

tion Step is Set to have a lower wave height than the data 
pulse. 

6. The drive method of claim 4, wherein 
a shape of a waveform of the auxiliary pulse applied in the 

auxiliary pulse application Step is one of a triangular 
wave and a pulse train. 

7. The drive method of claim 2, wherein 
in the auxiliary pulse application Step, a cell in a vicinity 

of the Selected cell is detected, and the auxiliary pulse 
is Selectively applied in the detected cell. 

8. The drive method of claim 1, wherein 
the drive method drives the plasma display panel by using 

a time-division gray Scale display method in which a 
Single field includes a plurality of Subfields, and 

the write auxiliary discharge is generated in the write 
period of a Subfield having a predetermined brightness 
weight. 
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9. The drive method of claim 1, wherein 
it is judged for each field, whether the number of cells for 

illuminating within a time period of the field Satisfies a 
predetermined reference value, and 

the write auxiliary discharge is generated Selectively in 
fields that are judged to Satisfy the predetermined 
reference value. 

10. The drive method of claim 1, wherein 
a luminescence level of the write auxiliary discharge is in 

a range of /10 to /100 inclusive of a luminescence level 
of a discharge to be generated during the write period 
in the Selected cell. 

11. The drive method of claim 1, wherein 
in the write period, the write auxiliary discharge is gen 

erated by adjusting a Voltage between a first electrode 
to which the Scan pulse is being applied and a third 
electrode to which the data pulse is not being applied to 
exceed a discharge Sparking Voltage between the first 
electrode and the third electrode. 

12. The drive method of claim 11, wherein 
in the write period, a first base pulse having the same 

polarity as the data pulse is applied to all of the third 
electrodes, and the data pulse is applied over the first 
base pulse. 

13. The drive method of claim 11, wherein 
in the write period, a Second base pulse having the same 

polarity as the Scan pulse is applied to all of the first 
electrodes, and the Scan pulse is applied over the 
Second base pulse. 

14. The drive method of claim 11, wherein 
in the write period, a wave height of the Scan pulse applied 

to the first electrode is such that the voltage between the 
first electrode to which the Scan pulse is being applied 
and the third electrode to which the data pulse is not 
being applied exceeds the discharge Sparking Voltage 
between the first electrode and the third electrode. 

15. The drive method as in any of claims 11, 12, 13 and 
14, wherein 

during the write period, a Voltage of the Second electrodes 
is maintained in a range that (i) allows for a write 
Sustain discharge to be induced by the write discharge 
and generated between the first and Second electrodes 
in cells in which the write discharge is generated, and 
(ii) prevents a write Sustain discharge from being 
generated between the first and Second electrodes in 
cells in which the write auxiliary discharge is gener 
ated. 

16. The drive method of claim 1, wherein 
in the plasma display panel, an auxiliary discharge elec 

trode is provided adjacent to each first electrode, and 
in the write period, the write auxiliary discharge is gen 

erated between a first electrode to which the Scan pulse 
is being applied and an auxiliary discharge electrode 
positioned adjacent to the first electrode. 

17. The drive method of claim 16, wherein 
when the Scan pulse is being applied to the first electrode 

in the write period, a Voltage applied to the auxiliary 
discharge electrode positioned adjacent to the first 
electrode is adjusted Such that a Voltage between the 
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first electrode and the auxiliary discharge electrode 
exceeds a discharge Sparking Voltage. 

18. The drive method of claim 16, wherein 
in the Sustain period, Sustain pulses having the same 
waveform are applied to the first electrodes and the 
auxiliary discharge electrodes. 

19. The drive method of claim 16, wherein 
in an initialization period that precedes the write period, 

initialization pulses having the same waveform are 
applied to the first electrodes and the auxiliary dis 
charge electrodes. 

20. The drive method of claim 16, wherein 
in an initialization period that precedes the write period, 

a potential of the auxiliary discharge electrodes is 
adjusted to be lower than a potential of the first elec 
trodes. 

21. The drive method of claim 20, wherein 
in the initialization period, a positive initialization pulse is 

applied to the first electrodes, and the auxiliary dis 
charge electrodes are maintained at a ground potential. 

22. The drive method of claim 20, wherein 
in the initialization period, a positive initialization pulse is 

applied to the first electrodes, and a negative pulse is 
applied to the auxiliary discharge electrodes. 

23. The drive method of claim 16, wherein 
in the Sustain period, the auxiliary discharge electrodes 

are maintained in a high impedance State. 
24. The drive method of claim 16, wherein 
in the Sustain period, a potential of the auxiliary discharge 

electrodes is maintained in a range within which a 
potential of the first electrodes and Second electrodes 
fluctuates. 

25 The drive method of claim 16, wherein 
in the write period, the write auxiliary discharge is gen 

erated at the same time or prior to application of the 
data pulse to the third electrodes being commenced. 

26. The drive method of claim 25, wherein 
in the write period, application of the data pulse to the 

third electrodes is commenced approximately 500 ns or 
less after application of the Scan pulse to the first 
electrodes is commenced. 

27. The drive method of claim 1, wherein 
in the plasma display panel, a first auxiliary discharge 

electrode is provided adjacent to each first electrode, 
and a Second auxiliary discharge electrode is provided 
adjacent to each first auxiliary discharge electrode, and 

in the write period, the write auxiliary discharge is gen 
erated between the first auxiliary discharge electrodes 
and the Second auxiliary discharge electrodes. 

28. The drive method of claim 27, wherein 
when a Scan pulse is being applied to a first electrode in 

the write period, a Voltage between a first auxiliary 
discharge electrode positioned adjacent to the first 
electrode and a Second auxiliary discharge electrode 
positioned adjacent to the first auxiliary discharge 
electrode is adjusted to exceed a discharge Sparking 
Voltage between the first auxiliary discharge electrode 
and the Second auxiliary discharge electrode. 
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29. The drive method of claim 28, wherein 
the same Voltage waveforms are applied to each first 

electrode and a first auxiliary discharge electrode posi 
tioned adjacent thereto. 

30. The drive method of claim 27, wherein 
in the Sustain period, Sustain pulses having the same 
waveform are applied to the first electrodes, the first 
auxiliary discharge electrodes, and the Second auxiliary 
discharge electrodes. 

31. The drive method of claim 27, wherein 
in an initialization period that precedes the write period, 

a potential of the Second auxiliary discharge electrodes 
is adjusted to be lower than a potential of the first 
auxiliary discharge electrodes. 

32. The drive method of claim 31, wherein 
in the initialization period, a positive initialization pulse is 

applied to the first auxiliary discharge electrodes, and 
the Second auxiliary discharge electrodes are main 
tained at a ground potential. 

33. The drive method of claim 31, wherein 
in the initialization period, a positive initialization pulse is 

applied to the first auxiliary discharge electrodes, and a 
negative pulse is applied to the Second auxiliary dis 
charge electrodes. 

34. The drive method of claim 27, wherein 
in the Sustain period, the Second auxiliary discharge 

electrodes are maintained in a high impedance State. 
35. The drive method of claim 27, wherein 
in the Sustain period, a potential of the Second auxiliary 

discharge electrodes is maintained in a range within 
which a potential of the first electrodes and Second 
electrodes fluctuates. 

36. The drive method of claim 27, wherein 
in the write period, the write auxiliary discharge is gen 

erated at the same time or prior to application of the 
data pulse to the third electrodes being commenced. 

37. The drive method of claim 36, wherein 
in the write period, application of the data pulse to the 

third electrodes is commenced approximately 500 ns or 
less after application of the Scan pulse to the first 
electrodes is commenced. 

38. The drive method of claim 27, wherein 
in the write period, the write auxiliary discharge is gen 

erated between (i) a first auxiliary discharge electrode 
positioned adjacent to a first electrode to which the Scan 
pulse is next applied and (ii) a second auxiliary dis 
charge electrode positioned adjacent to the first auxil 
iary discharge electrode. 

39. The drive method of claim 38, wherein 
in the write period, the same Voltage waveform is applied 

to (i) the first electrode to which a scan pulse is being 
applied and (ii) the first auxiliary discharge electrode 
positioned adjacent to the first electrode to which the 
Scan pulse is next applied. 

40. A plasma display device, comprising: 
a plasma display panel that has plural pairs of first and 

Second electrodes extending parallel to each other, a 
plurality of third electrodes extending orthogonally to 
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the pairs of first and Second electrodes, and cells 
formed where the electrodes interSect orthogonally, 
and 

a drive circuit for driving the plasma display panel by 
applying a Scan pulse Sequentially to the first electrodes 
and a data pulse Selectively to the third electrodes in a 
write period, in order to generate a write discharge 
Selectively in the plurality of cells, and illuminating the 
written cells in a Sustain period that Succeeds the write 
period, wherein 
when a Scan pulse is applied to the first electrodes in the 

write period, the drive circuit generates a write 
auxiliary discharge of Smaller magnitude than the 
write discharge at least in a cell Selected for writing 
or in a cell positioned adjacent to the Selected cell. 

41. The plasma display device of claim 40, wherein the 
drive circuit includes: 

an auxiliary pulse application unit operable to apply, in 
the write period, an auxiliary pulse to a third electrode 
in a cell other than the Selected cell, at the same time 
that the Scan pulse is applied to the first electrodes, the 
auxiliary pulse having the same polarity as the data 
pulse. 

42. The plasma display device of claim 41, wherein 
the auxiliary pulse applied by the auxiliary pulse appli 

cation unit is set to have a shorter pulse width than the 
data pulse. 

43. The plasma display device of claim 41, wherein 
the auxiliary pulse applied by the auxiliary pulse appli 

cation unit is set to have a lower average Voltage 
absolute value than the data pulse. 

44. The plasma display device of claim 43, wherein 
the auxiliary pulse applied by the auxiliary pulse appli 

cation unit is Set to have a lower wave height than the 
data pulse. 

45. The plasma display device of claim 43, wherein 
a shape of a waveform of the auxiliary pulse applied by 

the auxiliary pulse application unit is one of a triangular 
wave and a pulse train. 

46. The plasma display device of claim 41, wherein 
the auxiliary pulse application unit detects a cell in a 

vicinity of the Selected cell, and applies the auxiliary 
pulse Selectively in the detected cell. 

47. The plasma display device of claim 40, wherein 
the drive circuit drives the plasma display panel by using 

a time-division gray Scale display method in which a 
Single field includes a plurality of Subfields, and 

generates the write auxiliary discharge in the write period 
of a Subfield having a predetermined brightness weight. 

48. The plasma display device of claim 40, wherein the 
drive circuit includes: 

a judgment unit operable to judge for each field, whether 
the number of cells for illuminating within a time 
period of the field Satisfies a predetermined reference 
value; and 

an auxiliary discharge unit operable to generate the write 
auxiliary discharge Selectively in fields judged by the 
judgment unit to Satisfy the predetermined reference 
value. 
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49. The plasma display device of claim 40, wherein 
aluminescence level of the write auxiliary discharge is Set 

to be in a range of /10 to /100 inclusive of a lumines 
cence level of a discharge to be generated during the 
write period in the Selected cell. 

50. The plasma display device of claim 40, wherein 
in the write period, the drive circuit generates the write 

auxiliary discharge by adjusting a Voltage between a 
first electrode to which the Scan pulse is being applied 
and a third electrode to which the data pulse is not 
being applied to exceed a discharge Sparking Voltage 
between the first electrode and the third electrode. 

51. The plasma display device of claim 50, wherein the 
drive circuit includes: 

a first base pulse application unit operable to apply, in the 
write period, a first base pulse having the same polarity 
as the data pulse to all of the third electrodes, and 

a first pulse layering unit operable to apply the data pulse 
over the first base pulse. 

52. The plasma display device of claim 50, wherein 
a Second base pulse application unit operable to apply, in 

the write period, a Second base pulse having the same 
polarity as the Scan pulse to all of the first electrodes, 
and 

a Second pulse layering unit operable to apply the Scan 
pulse over the Second base pulse. 

53. The plasma display device of claim 50, wherein 
a wave height of the Scan pulse that the drive circuit 

applies to the first electrode is Such that the Voltage 
between the first electrode to which the scan pulse is 
being applied and the third electrode to which the data 
pulse is not being applied exceeds the discharge Spark 
ing Voltage between the first electrode and the third 
electrode. 

54. The plasma display device as in any of claims 50, 51, 
52, and 53, wherein the drive circuit includes: 

a Voltage adjustment unit operable to maintain a Voltage 
of the Second electrodes during the write period a range 
which (i) allows for a write Sustain discharge to be 
induced by the write discharge and generated between 
the first and second electrodes in cells in which the 
write discharge is generated, and (ii) prevents a write 
Sustain discharge from being generated between the 
first and second electrodes in cells in which the write 
auxiliary discharge is generated. 

55. The plasma display device of claim 40, wherein 
in the plasma display panel, an auxiliary discharge elec 

trode is provided adjacent to each first electrode, and 
the drive circuit includes: 

an auxiliary discharge generation unit operable to gen 
erate in the write period the write auxiliary discharge 
between a first electrode to which the Scan pulse is 
being applied and an auxiliary discharge electrode 
positioned adjacent to the first electrode. 

56. The plasma display device of claim 55, wherein 
when the Scan pulse is being applied to the first electrode 

in the write period, the auxiliary discharge generation 
unit adjusts a voltage applied to an auxiliary discharge 
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electrode positioned adjacent to the first electrode Such 
that a voltage between the first electrode and the 
auxiliary discharge electrode exceeds a discharge 
Sparking Voltage. 

57. The plasma display device of claim 55, wherein 
in the write period, the drive circuit generates the write 

auxiliary discharge at the same time or prior to appli 
cation of the data pulse to the third electrodes being 
commenced. 

58. The plasma display device of claim 57, wherein 
in the write period, the drive circuit commences applica 

tion of the data pulse to the third electrodes approxi 
mately 500 ns or less after application of the Scan pulse 
to the first electrodes is commenced. 

59. The plasma display device of claim 55, wherein 
the drive circuit includes: 

a Sustain pulse generation circuit for generating a 
Sustain pulse to be applied to the first electrodes in 
the Sustain period; 

an initialization pulse generation circuit that operates 
using an output Voltage of the Sustain pulse genera 
tion circuit as a reference potential, and applies an 
initialization pulse to the first electrodes in an ini 
tialization period that precedes the write period; 

a Scan pulse generation circuit that operates using an 
output Voltage of the initialization pulse generation 
circuit as a reference potential, and applies a Scan 
pulse sequentially to the first electrodes; and 

a discharge inducing pulse generation circuit that oper 
ates using an output voltage of one of the initializa 
tion pulse generation circuit and the Sustain pulse 
generation circuit as a reference potential, and 
applies a discharge inducing pulse to the auxiliary 
discharge electrodes So as to generate an auxiliary 
discharge between the first electrodes and the aux 
iliary discharge electrodes. 

60. The plasma display device of claim 55, wherein 
the drive circuit includes: 

a Sustain pulse generation circuit for generating a 
Sustain pulse to be applied to the first electrodes in 
the Sustain period; 

an initialization pulse generation circuit that operates 
using an output Voltage of the Sustain pulse genera 
tion circuit as a reference potential, and applies an 
initialization pulse to the first electrodes in an ini 
tialization period that precedes the write period; 

a Scan pulse generation circuit that operates using an 
output Voltage of the initialization pulse generation 
circuit as a reference potential, and applies a Scan 
pulse Sequentially to the first electrodes, 

a Second initialization pulse generation circuit that 
operates using the output Voltage of the Sustain pulse 
generation circuit as a reference potential, and 
applies to the auxiliary discharge electrodes a Second 
initialization pulse that has a lower Voltage than the 
initialization pulse applied to the first electrodes, and 

a discharge inducing pulse generation circuit that oper 
ates using an output voltage of the Second initializa 
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tion pulse generation circuit as a reference potential, 
and applies a discharge inducing pulse to the auxil 
iary discharge electrodes So as to generate an auxil 
iary discharge between the first electrodes and the 
auxiliary discharge electrodes. 

61. The plasma display device as in one of claims 59 and 
60, wherein 

the discharge inducing pulse generation circuit is struc 
tured So as to be able to maintain, in the Sustain period, 
the auxiliary discharge electrodes in a high impedance 
State. 

62. The plasma display device as in one of claims 59 and 
60, wherein 

the discharge inducing pulse generation circuit is struc 
tured So as to be able to maintain, in the Sustain period, 
a potential of the auxiliary discharge electrodes in a 
range within which a potential of the first electrodes 
and Second electrodes fluctuates. 

63. The plasma display device of claim 55, wherein 
the drive circuit includes: 

a Sustain pulse generation circuit for generating a 
Sustain pulse to be applied to the first electrodes in 
the Sustain period; 

an initialization pulse generation circuit that operates 
using an output voltage of the Sustain pulse genera 
tion circuit as a reference potential, and applies an 
initialization pulse to the first electrodes in an ini 
tialization period that precedes the write period; 

a Scan pulse generation circuit that operates using an 
output voltage of the initialization pulse generation 
circuit as a reference potential, and applies a Scan 
pulse Sequentially to the first electrodes; 

a discharge inducing pulse generation circuit that oper 
ates using an output Voltage of the Sustain pulse 
generation circuit as a reference potential, and 
applies a discharge inducing pulse to the auxiliary 
discharge electrodes So as to generate an auxiliary 
discharge between the first electrodes and the aux 
iliary discharge electrodes, and 

a Second initialization pulse generation circuit that 
operates using the output Voltage of the discharge 
inducing pulse generation circuit as a reference 
potential, and applies to the auxiliary discharge elec 
trodes a Second initialization pulse that has a lower 
Voltage than the initialization pulse applied to the 
first electrodes. 

64. The plasma display device of claim 63, wherein: 

the Second initialization pulse generation circuit is struc 
tured So as to be able to maintain, in the Sustain period, 
the auxiliary discharge electrodes in a high impedance 
State. 

65. The plasma display device of claim 63, wherein 

the Second initialization pulse generation circuit is struc 
tured So as to be able to maintain, in the Sustain period, 
a potential of the auxiliary discharge electrodes in a 
range within which a potential of the first electrodes 
and Second electrodes fluctuates. 
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66. The plasma display device of claim 40, wherein 
in the plasma display panel, a first auxiliary discharge 

electrode is provided adjacent to each first electrode, 
and a Second auxiliary discharge electrode is provided 
adjacent to each first auxiliary discharge electrode, and 

the drive circuit includes: 

an auxiliary discharge generation circuit for generating 
the write auxiliary discharge between the first aux 
iliary discharge electrodes and the Second auxiliary 
discharge electrodes in the write period. 

67. The plasma display device of claim 66, wherein 
when the Scan pulse is being applied to a first electrode in 

the write period, the auxiliary discharge generation 
circuit adjusts a Voltage between a first auxiliary dis 
charge electrode positioned adjacent to the first elec 
trode and a Second auxiliary discharge electrode posi 
tioned adjacent to the first auxiliary discharge electrode 
to exceed a discharge Sparking Voltage between the first 
auxiliary discharge electrode and the Second auxiliary 
discharge electrode. 

68. The plasma display device of claim 67, wherein 
in the plasma display panel, each first electrode is con 

nected to a first auxiliary discharge electrode positioned 
adjacent thereto. 

69. The plasma display device of claim 66, wherein 
in the write period, the drive circuit generates the write 

auxiliary discharge at the Same time or prior to appli 
cation of the data pulse to the third electrodes being 
commenced. 

70. The plasma display device of claim 66, wherein 
in the write period, the drive circuit commences applica 

tion of the data pulse to the third electrodes approxi 
mately 500 ns or less after application of the Scan pulse 
to the first electrodes is commenced. 

71. The plasma display device of claim 66, wherein 
in the write period, the drive circuit generates the write 

auxiliary discharge between (i) a first auxiliary dis 
charge electrode positioned adjacent to a first electrode 
to which the Scan pulse is next applied and (ii) a second 
auxiliary discharge electrode positioned adjacent to the 
first auxiliary discharge electrode. 

72. The plasma display device of claim 71, wherein 
in the plasma display panel, each first electrode is con 

nected to a first auxiliary discharge electrode positioned 
adjacent to a first electrode to which the Scan pulse is 
next applied. 

73. The plasma display device of claim 66, wherein 
the drive circuit includes: 

a Sustain pulse generation circuit for generating a 
Sustain pulse to be applied to the first electrodes in 
the Sustain period; 

an initialization pulse generation circuit that operates 
using an output Voltage of the Sustain pulse genera 
tion circuit as a reference potential, and applies an 
initialization pulse to the first electrodes and the first 
auxiliary discharge electrodes in an initialization 
period that precedes the write period; 
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a Scan pulse generation circuit that operates using an 
output voltage of the initialization pulse generation 
circuit as a reference potential, and applies a Scan 
pulse Sequentially to the first electrodes, and 

a discharge inducing pulse generation circuit that oper 
ates using an output voltage of one of the initializa 
tion pulse generation circuit and the Sustain pulse 
generation circuit as a reference potential, and 
applies a discharge inducing pulse to the Second 
auxiliary discharge electrodes So as to generate an 
auxiliary discharge between the first auxiliary dis 
charge electrodes and the Second auxiliary discharge 
electrodes. 

74. The plasma display device of claim 66, wherein 
the drive circuit includes: 

a Sustain pulse generation circuit for generating a 
Sustain pulse to be applied to the first electrodes in 
the Sustain period; 

an initialization pulse generation circuit that operates 
using an output voltage of the Sustain pulse genera 
tion circuit as a reference potential, and applies an 
initialization pulse to the first electrodes and the first 
auxiliary discharge electrodes in an initialization 
period that precedes the write period; 

a Scan pulse generation circuit that operates using an 
output voltage of the initialization pulse generation 
circuit as a reference potential, and applies a Scan 
pulse Sequentially to the first electrodes; 

Second initialization pulse generation circuit that 
operates using the output Voltage of the Sustain pulse 
generation circuit as a reference potential, and 
applies to the Second auxiliary discharge electrodes 
a Second initialization pulse that has a lower Voltage 
than the initialization pulse applied to the first elec 
trodes, and 

a discharge inducing pulse generation circuit that oper 
ates using an output voltage of the Second initializa 
tion pulse generation circuit as a reference potential, 
and applies a discharge inducing pulse to the Second 
auxiliary discharge electrodes So as to generate an 
auxiliary discharge between the first auxiliary dis 
charge electrodes and the Second auxiliary discharge 
electrodes. 

75. The plasma display device as in one of claims 73 and 
74, wherein 

the discharge inducing pulse generation circuit is struc 
tured So as to be able to maintain, in the Sustain period, 
the Second auxiliary discharge electrodes in a high 
impedance State. 

76. The plasma display device as in one of claims 74 and 
74, wherein 

the discharge inducing pulse generation circuit is struc 
tured So as to be able to maintain, in the Sustain period, 
a potential of the auxiliary discharge electrodes in a 
range within which a potential of the first electrodes 
and Second electrodes fluctuates. 
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77. The plasma display device of claim 66, wherein 
the drive circuit includes: 

a Sustain pulse generation circuit for generating a 
Sustain pulse to be applied to the first electrodes in 
the Sustain period; 

an initialization pulse generation circuit that operates 
using an output Voltage of the Sustain pulse genera 
tion circuit as a reference potential, and applies an 
initialization pulse to the first electrodes and the first 
auxiliary discharge electrodes in an initialization 
period that precedes the write period; 

a Scan pulse generation circuit that operates using an 
output Voltage of the initialization pulse generation 
circuit as a reference potential, and applies a Scan 
pulse Sequentially to the first electrodes, 

a discharge inducing pulse generation circuit that oper 
ates using an output Voltage of the Sustain pulse 
generation circuit as a reference potential, and 
applies a discharge inducing pulse to the Second 
auxiliary discharge electrodes So as to generate an 
auxiliary discharge between the first auxiliary dis 
charge electrodes and the Second auxiliary discharge 
electrodes, and 

Second initialization pulse generation circuit that 
operates using the output Voltage of the discharge 
inducing pulse generation circuit as a reference 
potential, and applies to the Second auxiliary dis 
charge electrodes a Second initialization pulse that 
has a lower Voltage than the initialization pulse 
applied to the first electrodes. 

78. The plasma display device of claim 77, wherein 

the Second initialization pulse generation circuit is Struc 
tured So as to be able to maintain, in the Sustain period, 
the auxiliary discharge electrodes in a high impedance 
State. 

79. The plasma display device of claim 77, wherein 

the Second initialization pulse generation circuit is Struc 
tured So as to be able to maintain, in the Sustain period, 
a potential of the auxiliary discharge electrodes in a 
range within which a potential of the first electrodes 
and Second electrodes fluctuates. 

80. A plasma display panel that (i) has plural pairs of first 
and Second electrodes extending parallel to each other, a 
plurality of third electrodes extending orthogonally to the 
pairs of first and Second electrodes, and cells formed where 
the electrodes intersect orthogonally, and (ii) is driven by 
applying a Scan pulse Sequentially to the first electrodes and 
a data pulse Selectively to the third electrodes in a write 
period, in order to generate a write discharge Selectively in 
the plurality of cells, and by illuminating a written cell in a 
luminescence period that Succeeds the write period, wherein 

an auxiliary discharge electrode is provided adjacent to 
each first electrode So as to enable a write auxiliary 
discharge of Smaller magnitude than the write dis 
charge to be generated between the first electrode and 
the adjacent auxiliary discharge electrode when the 
Scan pulse is being applied to the first electrode. 
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81. The plasma display panel of claim 80, wherein 
a width of a gap between each first electrode and an 

auxiliary discharge electrode positioned adjacent 
thereto is Set So that a discharge is generated when a 
Voltage equivalent to half or more of an amplitude of 
the Scan pulse is applied between the first electrode and 
the auxiliary discharge electrode. 

82. The plasma display panel of claim 80, wherein 
a width of a gap between each first electrode and an 

auxiliary discharge electrode positioned adjacent 
thereto is Set So that when a Voltage equivalent to an 
amplitude of the Scan pulse is applied between the first 
electrode and the auxiliary discharge electrode, the 
Voltage between the first electrode and the auxiliary 
discharge electrode exceeds a discharge Sparking Volt 
age. 

83. The plasma display panel of claim 80, wherein 
a width of a gap between each first electrode and an 

auxiliary discharge electrode positioned adjacent 
thereto is in a range of 10 um to 50 um inclusive. 

84. The plasma display panel of claim 80, wherein 
a width of a gap between each first electrode and an 

auxiliary discharge electrode positioned adjacent 
thereto is less than a width of a gap between the first 
electrode and a Second electrode positioned adjacent 
thereto. 

85. The plasma display panel of claim 80, wherein 
a width of a gap in an electrode extension area between 

each first electrode and an auxiliary discharge electrode 
positioned adjacent thereto is Set So that a discharge is 
not generated in the electrode extension area when a 
Voltage equivalent to an amplitude of the Scan pulse is 
applied between the first electrode and the auxiliary 
discharge electrode. 

86. The plasma display panel of claim 85, wherein 
the width of the gap in the electrode extension area 

between the first electrode and the auxiliary discharge 
electrode positioned adjacent thereto is in a range of 10 
lum to 300 um inclusive. 

87. The plasma display panel of claim 80, wherein 
in a vicinity of the auxiliary discharge electrodes, a 

shading film is formed that prevents light generated 
following the auxiliary discharge from reaching a panel 
Surface. 

88. The plasma display panel of claim 80, wherein 
in each cell, at least one of the first electrode and the 

auxiliary discharge electrode has a projection that 
extends toward the other electrode. 

89. A plasma display panel that (i) has plural pairs of first 
and Second electrodes extending parallel to each other, a 
plurality of third electrodes extending orthogonally to the 
pairs of first and Second electrodes, and cells formed where 
the electrodes intersect orthogonally, and (ii) is driven by 
applying a Scan pulse Sequentially to the first electrodes and 
a data pulse Selectively to the third electrodes in a write 
period, in order to generate a write discharge Selectively in 
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the plurality of cells, and illuminating the written cells in a 
luminescence period that Succeeds the write period, wherein 

a first auxiliary discharge electrode and a Second auxiliary 
discharge electrode are provided adjacent to each first 
electrode So as to enable a write auxiliary discharge of 
Smaller magnitude than the write discharge to be gen 
erated when the Scan pulse is applied to the first 
electrode. 

90. The plasma display panel of claim 89, wherein 
in the plasma display panel, each first electrode is con 

nected to a first auxiliary discharge electrode positioned 
adjacent thereto. 

91. The plasma display panel of claim 89, wherein 
in the plasma display panel, each first electrode is con 

nected to a first auxiliary discharge electrode positioned 
adjacent to a first electrode to which the Scan pulse is 
next applied. 

92. The plasma display panel of claim 89, wherein 
a width of a gap between each first auxiliary discharge 

electrode and a Second auxiliary discharge electrode 
positioned adjacent thereto is Set So that a discharge is 
generated when a Voltage equivalent to half or more of 
an amplitude of the Scan pulse is applied between the 
first auxiliary discharge electrode and the Second aux 
iliary discharge electrode. 

93. The plasma display panel of claim 89, wherein 
a width of a gap between each first auxiliary discharge 

electrode and a Second auxiliary discharge electrode 
positioned adjacent thereto is in a range of 10 um to 50 
tim inclusive. 

94. The plasma display panel of claim 89, wherein 
a width of a gap in an electrode extension area between 

each first auxiliary discharge electrode and a Second 
discharge auxiliary discharge electrode positioned 
adjacent thereto is Set So that a discharge is not gener 
ated in the electrode extension area when a Voltage 
equivalent to an amplitude of the Scan pulse is applied 
between the first auxiliary discharge electrode and the 
Second auxiliary discharge electrode. 

95. The plasma display panel of claim 94, wherein 
the width of the gap in the electrode extension area 

between the first auxiliary discharge electrode and the 
Second discharge auxiliary discharge electrode posi 
tioned adjacent thereto is in a range of 10 um to 300 um 
inclusive. 

96. The plasma display panel of claim 89, wherein 
in a vicinity of the first and Second auxiliary discharge 

electrodes, a shading film is formed that prevents light 
generated following the auxiliary discharge from reach 
ing a panel Surface. 

97. The plasma display panel of claim 89, wherein 
in each cell, at least one of the first auxiliary discharge 

electrode and the Second auxiliary discharge electrode 
has a projection that extends toward the other electrode. 
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